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SECTION  1 

INTRODUCTION 


This  work  plan,  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES), 
presents  the  scope  of  work  required  for  the  collection  of  data  necessary  to  demonstrate 
remediation  by  natural  attenuation  (RNA)  of  groundwater  contaminated  with 
chlorinated  aliphatic  hydrocarbons  (CAHs)  at  the  Ordnance  Support  Facility  (Facility 
1381),  located  in  Area  5  at  Cape  Canaveral  Air  Station  (CCAS),  Florida.  Because 
other  contaminants  present  at  this  site  are  found  in  relatively  low  concentrations,  this 
demonstration  will  focus  on  the  CAH  plume  emanating  from  Facility  1381. 
Hydrogeologic  and  groundwater  chemical  data  collected  under  this  program  can  also  be 
used  to  evaluate  various  engineered  remedial  options;  however,  this  work  plan  is 
oriented  toward  the  collection  ot  hydrogeologic  data  to  be  used  as  input  into 
groundwater  flow  and  solute  transport  models  in  support  of  RNA  with  long-term 
monitoring  (LTM)  for  restoration  of  groundwater  contaminated  with  CAHs.  At 
Facility  1381,  air  sparging  of  the  source  area  is  planned  and  operations  will  begin  in 
August  or  September  1996. 

As  used  in  this  report,  RNA  refers  to  a  management  strategy  that  relies  on  natural 
attenuation  mechanisms  to  remediate  contaminants  dissolved  in  groundwater  and  to 
control  receptor  exposure  risks  associated  with  contaminants  in  the  subsurface.  The 
United  States  Environmental  Protection  Agency  (USEPA)  Offices  of  Research  and 
Development  (ORD)  and  Solid  Waste  and  Emergency  Response  (OSWER)  define 
natural  attenuation  as: 

The  biodegradation ,  dispersion ,  sorption ,  volatilization ,  and/or  chemical 
and  biochemical  stabilization  of  contaminants  to  effectively  reduce 
contaminant  toxicity ,  mobility ,  or  volume  to  levels  that  are  protective  of 
human  health  and  the  ecosystem. 

As  suggested  by  this  definition,  mechanisms  for  natural  attenuation  of  CAHs  include 
advection,  dispersion,  dilution  from  recharge,  sorption,  volatilization,  abiotic  chemical 
transformation,  and  biodegradation.  Of  these  processes,  biodegradation  is  the  only 
significant  mechanism  working  to  transform  contaminants  into  innocuous  byproducts. 
During  biodegradation,  indigenous  microorganisms  work  to  bring  about  a  reduction  in 
the  total  mass  of  contamination  in  the  subsurface  without  the  engineered  addition  of 
nutrients.  Patterns  and  rates  of  natural  attenuation  can  vary  markedly  from  site  to  site 
depending  on  governing  physical  and  chemical  processes. 
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RNA  is  advantageous  for  the  following  reasons: 

•  Contaminants  are  transformed  to  innocuous  byproducts  (e.g.,  carbon  dioxide, 
ethene,  or  water),  not  just  transferred  to  another  phase  or  location  within  the 
environment; 

•  Current  pump-and-treat  technologies  are  energy-intensive  and  generally  not  as 
effective  in  reducing  residual  contamination; 

•  The  process  is  nonintrusive  and  allows  continuing  use  of  infrastructure  during 
remediation; 

•  Engineered  remedial  technologies  may  pose  a  greater  risk  to  potential  receptors 
than  RNA  (e.g.,  contaminants  may  be  transferred  into  another  medium  during 
remediation  activities);  and 

•  RNA  is  less  costly  than  conventional,  engineered  remedial  technologies. 

Evaluation  of  RNA  for  Facility  1381  at  CCAS  will  involve  completion  of  several  tasks, 
which  are  described  in  the  following  sections. 

This  work  plan  was  developed  on  available  site  characterization  data  that  were 
reviewed  during  the  preparation  of  this  work  plan.  All  field  work  will  follow  the 
health  and  safety  procedures  presented  in  the  program  Health  and  Safety  Plan  for 
Bioplume  II  Modeling  Initiative  [Parsons  Engineering  Science,  Inc.  (Parsons  ES), 
1996]  and  the  site-specific  addendum  to  the  program  Health  and  Safety  Plan.  This 
work  plan  was  prepared  for  the  Air  Force  Center  for  Environmental  Excellence 
(AFCEE)  and  CCAS.  This  work  is  not  intended  to  fulfill  the  requirements  of  a 
contamination  assessment  report,  a  remedial  action  plan  (RAP),  corrective  measures 
study  (CMS)  or  any  other  document  specified  in  federal  or  state  regulations;  rather,  it 
is  provided  for  the  use  of  CCAS,  its  prime  environmental  contractors,  and  regulators  as 
information  to  be  used  for  future  decision-making  regarding  this  site,  unless  otherwise 
requested  by  AFCEE  or  the  AS.  As  a  result,  data  collection,  analysis,  and  modeling 
performed  as  part  of  this  demonstration  of  RNA  will  be  incorporated  into  the  Facility 
1381  CMS  to  explore  the  potential  of  RNA  as  an  alternative  for  site  restoration. 

1.1  SCOPE  OF  CURRENT  WORK  PLAN 

The  ultimate  objective  of  the  work  described  herein  is  to  provide  a  site-specific 
demonstration  to  support  the  use  of  RNA  for  groundwater  contamination  in  conjunction 
with  other  remedial  actions  at  Facility  1381.  However,  this  project  is  part  of  a  larger, 
broad-based  initiative  being  conducted  by  AFCEE  in  conjunction  with  the  IJSEPA 
National  Risk  Management  Research  Laboratory  (NRMRL)  (formerly  the  USEPA’s 
Robert  S.  Kerr  Environmental  Research  Laboratory)  and  Parsons  ES  to  document  and 
evaluate  the  biodegradation  and  resulting  attenuation  of  solvents  and  fuel  hydrocarbons 
dissolved  in  groundwater,  and  to  model  this  degradation  using  numerical  or  analytical 
solute  transport  models.  For  this  reason,  the  work  described  in  this  work  plan  is 
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directed  in  part  toward  the  collection  of  data  in  support  of  implementation  of  this 
initiative  at  this  site.  Pilot  test  air  sparging  in  the  source  area  will  begin  in  August  or 
September  1996  to  strip  CAHs  from  groundwater  before  they  can  discharge  to  adjacent 
drainage  canals.  The  effects  of  this  action  on  RNA  will  be  considered. 

The  intent  of  this  RNA  demonstration  program  is  to  develop  a  systematic  process  for 
scientifically  investigating  and  documenting  naturally  occurring  chemical  attenuation 
processes  that  can  be  factored  into  overall  site  remediation  plans.  The  objective  of  the 
program  and  this  specific  demonstration  is  to  provide  solid  evidence  of  RNA  of  CAHs 
dissolved  in  groundwater  so  that  this  information  can  be  used  by  CC AS  to  develop  an 
effective  groundwater  remediation  strategy  for  Facility  1381.  As  a  result,  these 
demonstrations  are  not  necessarily  intended  to  fulfill  specific  federal  or  state 
requirements  regarding  site  assessments,  RAPs,  CMSs,  or  other  such  mandated 
investigations  and  reports.  However,  data  collection,  analysis,  and  modeling 
performed  as  part  of  this  RNA  demonstration  will  be  used  in  the  Facility  1381  CMS  to 
document  the  potential  of  RNA  as  a  remedial  alternative  for  the  site.  A  secondary  goal 
of  this  multi-site  initiative  is  to  provide  a  database  from  multiple  sites  that  demonstrates 
that  natural  processes  of  contaminant  degradation  often  can  reduce  contaminant 
concentrations  in  groundwater  below  acceptable  cleanup  standards  before  potential 
receptor  exposure  pathways  are  completed. 

This  work  plan  describes  the  site  characterization  activities  to  be  performed  by 
personnel  from  Parsons  ES  and  the  Subsurface  Protection  and  Remediation  Division  of 
the  NRMRL  in  support  of  the  demonstration  and  the  groundwater  modeling  effort. 
Field  activities  will  be  performed  to  evaluate  the  effectiveness  of  RNA  in  remediating 
the  dissolved  CAH  plume  at  Facility  1381.  Drainage  canals  bounding  the  site  on  the 
southwest  and  northeast  govern  groundwater  flow  characteristics  and  create  a 
groundwater  divide  that  splits  the  groundwater  plume  into  two  How  directions:  flow 
directly  into  a  drainage  canal  approximately  300  feet  southwest,  and  flow  toward  a 
drainage  canal  approximately  2,500  feet  north-northwest.  Potential  C'AH  discharge  into 
the  canal  to  the  southwest  will  be  mitigated  by  the  air  sparging  system  installed  in  the 
southern  portion  of  the  source  area.  The  data  collected  during  this  demonstration  will 
focus  on  contaminant  and  geochemical  characteristics  of  groundwater  migrating  to  the 
north-northwest.  These  data,  along  with  data  from  previous  investigations,  will  be 
used  to  characterize  contaminant  and  geochemical  patterns  at  the  site  and  to  the  north- 
northwest,  and  as  input  for  groundwater  flow  and  solute  transport  models  to  make 
predictions  of  the  future  concentrations  and  extent  of  contamination  migrating  to  the 
north-northwest.  More  detailed  information  regarding  aquifer  flow  characteristics  and 
future  air-sparging  operations  are  described  in  Section  2. 

Site  characterization  activities  in  support  of  the  demonstration  will  include:  1) 
determination  of  preferential  contaminant  migration  and  potential  receptor  exposure 
pathways;  2)  soil  sampling  using  Geoprobe'  direct-push  technology;  3)  groundwater 
monitoring  point  installation  using  the  Geoprobe*;  4)  groundwater  sampling  from 
Geoprobe  installed  monitoring  points;  5)  groundwater  sampling  from  monitoring 
wells;  and  6)  aquifer  testing.  The  materials  and  methodologies  to  accomplish  these 
activities  are  described  herein.  Previously  reported  site-specific  data  and  data  to  be 
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collected  during  the  supplemental  site  characterization  activities  described  in  this  work 
plan  will  be  used  to  develop  a  conceptual  model  of  contaminant  transport  and  natural 
attenuation  at  the  site.  Following  development  of  the  conceptual  model,  the  data  will 
be  used  as  input  for  the  groundwater  flow  and  solute  transport  models.  Where  site- 
specific  data  are  not  available,  conservative  values  for  the  types  of  aquifer  materials 
present  at  the  site  will  be  obtained  from  widely  accepted  published  literature  and  used 
for  model  input.  Sensitivity  analyses  will  be  conducted  for  the  parameters  that  are 
known  to  have  the  greatest  influence  on  the  model  results,  and  where  possible,  the 
model  will  be  calibrated  using  historical  site  data.  Upon  completion  of  the  modeling. 
Parsons  ES  will  provide  technical  assistance  at  regulatory  negotiations  to  support  RNA 
if  the  results  of  the  sampling,  data  analysis,  and  modeling  indicate  that  this  approach  is 
warranted.  If  it  is  shown  that  RNA  is  not  an  appropriate  remedial  option,  Parsons  ES 
will  suggest  another  groundwater  remedial  technology  on  the  basis  of  available  data. 

This  work  plan  consists  of  six  sections,  including  this  introduction.  Section  2 
presents  a  review  of  available  previously  reported,  site-specific  data  and  conceptual 
models  for  the  site.  Section  3  describes  the  proposed  sampling  strategy  and  procedures 
to  be  used  for  the  collection  of  additional  site  characterization  data.  Section  4  describes 
the  quality  assurance/quality  control  (QA/QC)  measures  to  be  used  during  this  project. 
Section  5  describes  the  remedial  option  evaluation  procedure.  An  example  of  a  report 
format  is  not  included  because  data  collected  as  part  of  this  study  will  be  formally 
presented  as  an  appendix  to  the  CMS  report  being  prepared  for  Facility  1381  by 
Parsons  ES  (in  preparation).  Section  6  contains  the  references  used  in  preparing  this 
document.  There  are  three  appendices  to  this  work  plan.  Appendix  A  summarizes 
analytical  data  for  organic  compounds  detected  in  site  sediments,  soils,  groundwater, 
and  surface  water  and  contains  soil  boring  logs.  Appendix  B  contains  a  listing  of 
containers,  preservatives,  packaging,  and  shipping  requirements  for  soil,  sediment, 
groundwater,  and  surface  water  analytical  samples.  Appendix  C  contains  installation 
diagrams  of  the  pilot  air-sparging  system  and  descriptions  of  sparging  monitoring 
wells,  soil  gas  monitoring  points,  and  sparging  wells. 

1.2  BACKGROUND 

CCAS  is  located  on  the  east  coast  of  Florida  on  a  barrier  island  in  Brevard  County. 
The  main  complex  occupies  about  25  square  miles  of  assembly  and  launch  facilities  for 
missiles  and  space  vehicles.  The  property  is  bounded  by  the  Atlantic  Ocean  on  the  east 
and  the  Banana  River  on  the  west.  The  southern  boundary  is  a  man-made  shipping 
channel,  and  the  John  F.  Kennedy  Space  Center  adjoins  CCAS  to  the  north.  Since 
1950,  CCAS  has  been  a  proving  ground  for  US  Department  of  Defense  military  missile 
programs,  including  the  Bomarc,  Matador,  Redstone,  Atlas,  Titan,  and  the  Navy 
Trident  programs. 

The  Ordnance  Support  Facility  (Facility  1381),  formerly  the  Guidance  Azimuth 
Transfer  (GAT)  building  and  the  In-Place  Cleaning  Facility,  is  located  along  the 
landfill  access  road  in  Area  5  of  CCAS.  The  site  is  part  of  the  CCAS  Central  Area 
Operable  Unit  (CENTRAL  OU).  Figure  1.1  shows  the  location  of  Facility  1381  at 
CCAS.  The  site  is  enclosed  within  a  chain-link  fence,  and  access  is  controlled.  South 
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of  the  facility,  across  the  drainage  canal,  is  the  CCAS  landfill.  The  following  facilities 
are  located  within  the  chain-link  fence  and  are  depicted  on  Figure  1.2:  Ordnance 
Support  Building  (1381),  Petroleum,  Oils,  and  Lubrication  (POL)/ Hazardous  Storage 
Base  (1400),  Sewage  Septic  Tank  and  Drain  Field  (20295),  Electrical  Substation 
(20296),  and  the  Equipment  Shed  (20299).  Areas  of  concern  (AOCs)  at  Facility  1381 
include  the  support  Facility  Equipment  Shed  (AOC  -  517),  the  former  Acid 
Neutralization  Pit  (AOC-518),  and  the  Drainfield/Septic  Tank  (AOC-519). 

Over  its  38-year  history,  ownership  and  operations  of  Facility  1381  have  changed 
several  times.  Facility  1381  originally  may  have  been  used  for  research,  testing, 
and/or  instruction  of  missile/space  technology,  although  historic  information  about  the 
site  between  1958  and  1968  is  limited.  During  the  operation  of  an  In-Place  Precision 
Cleaning  Lab  (1968-1977),  the  building  housed  acid  and  solvent  dip  tanks  for  cleaning 
metal  components.  According  to  the  ESE  (1984)  Phase  1  Report,  waste  TCE  was 
generated  at  a  rate  of  approximately  3,300  gallons  per  year  (gal/yr)  from  a  parts  dip 
tank.  The  waste  TCE  was  initially  drummed,  taken  to  Launch  Complex  15  (LI 5  on 
Figure  1.1),  and  then  incinerated.  Beginning  in  1972,  TCE  was  incinerated  in  a  boiler 
at  CCAS  (ESE,  1984).  Waste  nitric  and  hydrochloric  cleaning  acids  also  were  used 
within  the  facility.  A  4-foot  by  40-foot  by  2.5-foot  lined,  stainless  steel  acid  dip  tank 
was  used  to  clean  pipe.  The  waste  acids  were  then  disposed  of  by  discharging  them 
into  a  neutralization  pit  filled  with  crushed  limestone,  located  southwest  of  the 
building. 

The  US  Coast  Guard  has  operated  the  site  as  the  Ordnance  Support  Facility  since 
1977.  According  to  site  personnel,  the  only  change  that  has  occurred  at  the  facility 
since  the  Coast  Guard  assumed  ownership  in  1977  was  the  addition  of  three  dip  tanks 
and  electrical  hardwiring  (Parsons  ES,  in  preparation).  According  to  an  interviewee  on 
May  2-6,  1992,  the  dip  tanks  contained  acid  (Fozdip),  oil,  and,  water.  The  other 
drums  contained  acid  and  oil,  or  a  degreaser. 

The  acid  neutralization  pit  has  not  been  clearly  identified  from  site  reconnaissance, 
nor  clearly  located  in  previous  reports  and  construction  blueprints.  Previous 
descriptions  of  likely  pit  locations  have  placed  it  within  the  dimensions  of  the  septic 
field  or  30  to  40  feet  southwest  of  Facility  1381  (ESE,  1984).  The  pit  was  reportedly 
filled  with  crushed  limestone  during  operation,  but  later  filled  with  soil.  Blueprints  and 
records  describing  the  design  of  Facility  1381  noted  that  the  septic  field  consisted  of  a 
500-gallon  septic  tank  and  a  3-foot  by  20-inch  distribution  box.  The  septic  drain  field 
has  been  in  place  since  1958,  and  no  notable  features  such  as  a  limestone  pit  appear  to 
have  been  incorporated  into  its  design.  Therefore,  the  septic  drain  field  is  not 
suspected  to  coincide  with  the  former  location  of  the  acid  neutralization  pit. 

Aerial  photographs  and  blueprints  and  a  site  reconnaissance  have  confirmed  the 
presence  of  a  concrete  pit  with  a  grate  located  approximately  45  to  50  feet  southwest  of 
Facility  1381  (Figure  1.2).  The  construction  of  this  pit  is  not  consistent  with  the 
reported  design  and  function  of  the  acid  neutralization  pit.  The  observed  concrete  pit 
was  constructed  with  metal  grates  and  concrete  walls,  which  acid  would  corrode. 
Furthermore,  the  concrete  pit  was  filled  with  water  instead  of  soil  (as  previously 
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described).  Therefore,  the  observed  concrete  pit  does  not  appear  to  be  the  acid 
neutralization  pit,  although  it  is  in  the  general  suspected  location  of  the  latter  structure. 
To  date,  the  exact  location  of  the  acid  neutralization  pit  remains  uncertain. 


In  June  1994,  the  concrete  pit  located  at  the  south-western  corner  of  the  concrete 
pad  was  pumped  out  in  order  to  investigate  the  structural  integrity  of  the  concrete.  The 
pit  is  approximately  4  feet  deep,  and  no  cracks  or  leaks  were  observed  in  the  concrete 
sides  and  bottom.  The  pit  was 'subsequently -decontaminated  and  sealed.  The  contents 
of  the  pit  were  disposed  of  at  a  hazardous  waste  disposal  facility. 

Chlorinated  solvent  contamination  at  the  site  is  suspected  to  have  resulted  from 
accidental  releases  from  past  metal  cleaning  operations.  In  the  earliest  available 
photograph  of  the  site,  taken  in  1967,  several  drums  were  visible  resting  on  the  ground 
surface  at  various  locations  across  the  site.  During  site  reconnaissance  conducted  as 
part  of  the  1989  RFA,  several  drums  were  discovered  outside  the  fenced  area  southwest 
of  Facility  1381  (USEPA,  1989).  It  is  suspected  that  drums  containing  chlorinated 
volatile  organic  compounds  (VOCs)  were  periodically  stored  at  this  location  and 
contributed  to  soil  and  groundwater  contamination. 

Work  performed  between  June  1993  and  March  1995  as  part  of  the  site  investigation 
(Parsons  ES,  in  preparation)  included: 

•  Performance  of  a  soil  gas  survey; 

•  Performance  of  a  geophysical  survey; 

•  Installation  and  sampling  of  one  deep  and  two  shallow  groundwater  monitoring 
wells;  and 

•  Installation  and  sampling  of  four  soil  borings. 


Work  performed  as  part  of  the  RCRA  Facility  Investigation  (RFI)  (Parsons  ES,  in 
preparation)  from  December  1995  to  current  included: 

•  Collection  of  groundwater  samples  from  67  HydroPunch®  locations  located 
throughout  the  Facility  1381  area; 

•  Installation  and  sampling  of  14  shallow  wells,  2  intermediate-depth  wells,  12 
deep  wells,  and  3  piezometers; 

•  Advancement  of  a  total  of  15  soil  boreholes  and  the  coilection/analysis  of  30  soil 
samples  from  these  borings;  and 

•  Collection  of  9  surface  water  samples  and  7  sediment  samples  in  the  vicinity  of 
the  site. 
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In  anticipation  of  the  air  sparging  system  start-up  (Section  1.3)  and  aeration  of 
groundwater  beneath  Facility  1381,  several  wells  were  sampled  for  contaminants  and 
geochemical  parameters  on  August  15,  1996.  Monitoring  wells  1381MWS09, 
1381MWI09,  1381MWD09,  1381MWS01,  and  1381MWD01  were  sampled  for  all 
required  natural  attenuation  parameters.  These  data  will  be  combined  with  data 
collected  under  this  work  plan  to  evaluate  and  document  potential  RNA  o!  dissolved 
CAHs  at  the  site.  The  parameters  measured  at  the  site  are  discussed  in  greater  detail  in 
Section  3. 

1.3  SITE  REMEDIATION  ACTIVITY 

At  Facility  1381,  an  air  sparging  system  is  being  installed  and  will  begin  operation 
in  late  August  or  early  September  1996.  The  sparging  system  is  located  south  of 
Facility  1381  and  adjacent  to  the  outer  perimeter  fence  surrounding  the  facility.  The 
air  sparging  system  covers  an  area  measuring  100  feet  by  100  feet  outside  of  the  fenced 
area.  Preliminary  figures  for  the  design  of  the  air  sparging  system  are  included  in 
Appendix  C.  The  air  sparging  system  consists  of  three  sparging  locations  each 
consisting  of  a  shallow  [24  feet  below  ground  surface  (bgs)],  an  intermediate-depth  (36 
feet  bgs),  and  a  deep  (48  feet  bgs)  sparging  well.  System  performance  will  be 
monitored  at  14  soil  gas  monitoring  points  and  6  groundwater  monitoring  point 
locations.  The  groundwater  monitoring  point  locations  consist  of  three  monitoring  well 
intervals:  a  10-foot  screened  monitoring  point  beginning  at  9  feet  bgs;  a  5-foot 
screened  monitoring  point  beginning  at  26  feet  bgs;  and  a  5 -foot  screened  monitoring 
point  beginning  at  39  feet  bgs.  The  air  sparging  system  will  attempt  to  strip  dissolved 
CAHs  from  groundwater  that  is  migrating  from  the  source  area  at  Facility  1381  to  the 
drainage  canal  approximately  300  feet  to  the  southwest. 
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SECTION  2 

DATA  REVIEW  AND  CONCEPTUAL  MODEL  DEVELOPMENT 


Existing  site-specific  data  were  reviewed  and  used  to  develop  preliminary  conceptual 
models  for  groundwater  flow  and  contaminant  transport  at  Facility  1381.  Section  2  1 
presents  a  synopsis  of  available  site  characterization  data.  Section  2.2  presents  the 
preliminary  conceptual  groundwater  flow  and  contaminant  transport  models  that  were 
developed  based  on  these  data.  The  conceptual  models  guided  the  development  of 
sampling  locations  and  analytical  data  requirements  needed  to  support  the  modeling 
efforts  and  to  evaluate  potential  remediation  technologies,  including  RNA.  Sampling 
locations  and  analytical  data  requirements  are  discussed  in  Section  3. 

2.1  DATA  REVIEW 

The  following  sections  are  based  upon  review  of  data  from  the  following  sources: 

•  Phase  I  Report  (ESE,  1984); 

.  RFA  Report  (USEPA,  1989); 

•  RFA  Preliminary  Assessment  Report  (Parsons  ES,  1993); 

•  SI  Report  (Parsons  ES,  1995);  and 

•  RFI  Summary  Report  (Parsons  ES,  in  preparation). 

2.1.1  Topography,  Surface  Hydrology,  and  Climate 

CCAS  is  located  on  a  barrier  island  between  the  Atlantic  Ocean  (to  the  east)  and  the 
Banana  River.  Facility  1381  is  located  off  the  landfill  access  road  in  Area  5  of  the 
CENTRAL  OU  at  CCAS.  Figure  1.1  shows  the  location  of  Facility  1381  at  OCAS 
addressed  by  Installation  Restoration  Program  (IRP)  activities.  The  site  is  enclosed 
within  a  chain-link  fence,  and  access  is  controlled.  South  of  the  facility,  across  a 
drainage  canal,  is  the  CCAS  landfill.  There  are  no  other  facilities  adjacent  to  this  site. 

The  cover  types  in  the  area  immediately  surrounding  Facility  1381  consist  mainly  of 
mowed  grass,  pavement,  and  bare  soils.  Terrestrial  vegetation  in  undeveloped  portions 
of  the  study  area  includes  periodically  mowed  coastal  scrub.  Aquatic  and  wetland 
habitats  are  present  along  the  drainage  canals  to  the  southwest  and  north/northwest. 
Emergent  wetlands  are  located  near  Central  Control  Road  (to  the  north). 
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The  surface  water  drainage  system  at  CCAS  consists  of  manmade  ditches  culverts 
and  canals  that  col  ect  runoff  and  convey  it  generally  westward  to  the  Banana  River.' 

rrAc^^rn Cana  c  .osest  t0  Facility  1381  is  located  between  the  facility  and  the 
CCAS  landfill,  approximately  300  feet  southwest  of  the  site.  This  canal  flows  from  the 

r500^fttOnnhrm/Ort^WeSt'  f  fCOnd  westerly  flowing  canal  is  located  approximately 
,  00  feet  north/northwest  of  the  site.  Two  surface  water  gauging  stations  and  one 

lanltf ft  gacgefarC  °Cated  m  the  canal  located  southwest  of  Facility  1381  adjacent  to  the 
landfill  Surface  water  elevation  measurements  have  been  consistently  lower  than  the 

surrounding  groundwater  elevations,  indicating  that  groundwater  discharges ^to  surface 

Typical  of  the  barrier  islands,  a  dune  ridge  just  inland  from  the  Atlantic  Ocean 
beach  provides  a  natural  surface  drainage  divide.  •  Very  little  runoff  is  naturally 
conveyed  to  the  ocean;  more  than  90  percent  flows  into  canals  or  percolates  and  flows 

canalTvstem  ^CCaT^  ^  BananaRiver-  The  Primary  function  of  the  drainage 
system  at  CCAS  was  land  reclamation  by  lowering  the  water  table  Therefore  in 

addition  to  providing  drainage  for  the  area,  the  drainage  canal  system  exerts  a  major 

influence  on  shallow  groundwater  flow.  dJor 

The  climate  of  the  barrier  island  is  humid  subtropical.  Monthly  mean  hitih 
A.TT  range,  fr°m  69  deSrees  Fahrenheit  (°F)  in  January  to  87°F  in  July  and 
99°F  and  ?7°Fme  hlg^  an,d  lo^  .temperatures  for  the  period  from  1950  to  1980^0 
|2f  F’  r,eSpeC?Ve  y;  Rainfa11 1S  unevenly  distributed  throughout  the  year  with 
the  period  from  June  through  October  having  distinctly  more  precipitation  than  theses" 

p  .  30;year  ^9~*®  t0  1980)  mean  of  the  annual  precipitation  recorded  at 

Patrick  Air  Force  Base  (AFB)  south  of  CCAS,  is  44.7  inches,  with  a  m^n  annua 
evapotranspiration  of  40.3  inches  (ESE,  1991).  . 

2.1.2  Overview  of  Geology  and  Hydrogeology 

2* 1.2.1  Regional  Geology  and  Hydrogeology 

oveSf  ldea,edpi^!lmentS  ln  ‘he,  CCAS  ara  inClude  “"differentiated  marine  sand, 

Fnrmartnn  rh.  a  ?  e‘aSe  A"aslasla  Formation  and  Caloosahatchee  Marl 

S  L  tr  Formation  is  a  discontinuous  layer  of  undifferentiated  sands 

th  silt  and  shells,  and  has  not  been  documented  in  this  area.  The  Caloosahatchee 

interbeddpd1^011  consists  Pnmari|y  of  calcareous  sand  and  shell  deposits  with 
interbedded  calcareous  sand,  silt,  and  clay  deposits. 

Underlying  the  Caloosahatchee  Formation  is  the  Tamiami  Formation,  which  consists 

^Sr^S  tySandVnd^ay-  ThC  Tani,a,UI  l  FH‘.,s  shallow 

underlie  ?he  t miami  F  ?•  “"“f’  Clays’  and  ,imestones  of  the  Hawthorn  Formation 
w"to  the  iSS  fTT"'  In,;ersPersed  Fmestone  layers  form  localized  aquifers 
within  the  Hawthorn  Formation.  Beneath  the  Hawthorn  Formation  is  the  Floridan 

f500  feerSwCms|StSFOf  0cala, F°rmation  limestone  and  extends  to  a  depth  of  over 
1  ^0  feet  below  msl.  Figure  2. 1  shows  the  generalized  stratigraphic  sequence  for  the 
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The  unconfined  surficial  aquifer  at  CCAS  includes  the  undifferentiated  marine 
sands,  the  Anastasia  Formation,  the  Caloosahatchee  Marl,  and  the  Tamiami  Formation. 
The  bottom  of  the  surficial  aquifer  at  CCAS  is  about  110  feet  below  mean  sea  level 
(msl),  and  is  formed  by  clay  units  of  the  Hawthorn  Formation  (ESE,  1991). 

The  likelihood  of  contamination  of  the  deep  aquifers  from  sources  in  the  shallow 
aquifer  is  thought  to  be  minimal.  This  is  because  the  deep  aquifers  in  the  region 
generally  have  sufficient  pressure  head  to  cause  the  potentiometric  surface  for  the  deep 
aquifers  to  be  higher  than  the  water  table  within  the  shallow  unconfined  aquifer,  thus 
preventing  downward  vertical  groundwater  flow  (and  the  associated  migration  of 
contaminants)  from  the  shallow  aquifer  into  the  deeper  units. 

Groundwater  from  beneath  CCAS  is  not  used  for  water  supply  purposes;  the  AS 
receives  potable  water  from  the  city  of  Cocoa,  Florida.  When  necessary,  CCAS  has 
access  to  a  second  potable  water  supply  originating  from  the  city  of  Melbourne  and 
delivered  by  way  of- Patrick  AFB.  The  groundwater  at  CCAS  is  currently  classified  as 
G-II  by  the  Florida  Department  of  Environmental  Protection  (FDEP)  based  on  total 
dissolved  solid  levels,  which  permits  possible  future  use  (Parsons  ES,  in  preparation). 
However,  the  potential  for  future  development  of  CCAS  groundwater  as  a  potable 
water  supply  may  be  limited  due  to  potential  for  saline  intrusion  and  the  controlled 
nature  of  CCAS. 

2. 1.2.2  Facility  1381  Geology  and  Hydrogeology 

Geologic  cross  sections  A-A’  and  B-B’  were  developed  using  available  lithologic 
information  obtained  from  boreholes  during  the  installation  of  shallow  and  deep 
monitoring  wells  at  the  site  (Figures  2.2  and  2.3).  Borehole  logs  are  included  in 
Appendix  A.  The  cross  sections  indicate  that  from  the  ground  surface  to  approximately 
35  feet  bgs,  the  sediments  consist  of  poorly-sorted  coarse  to  fine  sands  and  shell 
material,  with  little  or  no  silts  and  clays  present.  The  shell  material  is  generally  much 
coarser  than  the  accompanying  sands,  and  may  be  present  as  distinct  lenses  or  layers, 
or  disseminated  throughout  the  sand  units. 

From  approximately  35  feet  bgs  to  approximately  50  teet  bgs,  sands  show  a  decrease 
in  grain  size  from  the  shallower  sands,  and  the  silt  and  clay  content  increases.  Shell 
material  is  generally  still  present  in  varying  percentages  within  this  interval.  Silt  occurs 
as  distinct  layers  or  lenses  within  the  sand  and  shell  materials,  or  disseminated 
throughout  some  of  the  sandy  layers.  Clay  begins  to  appear  as  distinct  but  generally 
minor  firm  layers  and  lenses  within  the  upper  portions  of  this  interval,  ranging  from 
layers  less  than  1  inch  in  thickness  to  layers  of  sandy  clay  up  to  6  inches  or  greater  in 
thickness.  These  layers  occur  sporadically  within  the  interval  and  are  difficult  to 
correlate  from  one  boring  to  another.  In  the  lower  portion  of  the  35-  to  50- foot 
interval,  a  mixture  of  sand,  coarse  oyster  shell  fragments,  and  unconsolidated  clay  is 
presence  in  most  of  the  borings  a  Facility  1381.  The  clay  here  generally  is  not  present 
as  layers,  but  is  disseminated  throughout  the  sand/shell  material  as  very  loose  layers  or 
as  “muddy”  groundwater  between  shell  fragments. 
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At  depths  ranging  from  48.5  to  51  feet  bgs,  the  borings  encountered  a  continuous 
clay  unit  underlying  the  entire  Facility  1381  area.  This  is  interpreted  to  be  the 
uppermost  significant  clay  layer  within  the  Caloosahatchee  Marl.  This  clay  unit  is  dark 
greenish  gray  to  dark  brown,  very  firm,  and  contains  little  to  no  sand  or  shell  material. 
The  presence  of  wood  fragments  and  other  plant  material  suggests  a  terriginous  source 
for  the  clay.  Based  on  split-spoon  samples  collected  while  drilling  well  1381MWD04 
to  80  feet  bgs,  this  uppermost  continuous  clay  unit  appears  to  be  approximately  9  feet 
thick.  Deeper  lithologic  samples  from  this  boring  were  predominantly  sand,  but 
indicated  the  presence  of  two  1-foot  clay  layers  between  74  and  79  feet  bgs.  Given  the 
thickness,  composition,  and  continuity  of  the  upper  9-foot  thick  clay  layer,  this  unit 
probably  acts  as  a  significant  confining  layer  within  the  Facility  1381  area. 

There  are  currently  16  shallow  monitoring  wells,  2  shallow  HydroPunch® 
monitoring  points,  2  intermediate-depth  monitoring  wells,  13  deep  monitoring  wells, 
and  3  deep  HydroPunch®  monitoring  points  (Figures  2.4  and  2.5).  All  of  these  wells 
are  screened  in  the  surficial  aquifer,  with  the  exception  of  1381MWD04,  which  is 
screened  below  the  underlying  clay  layer.  Available  monitoring  well  construction 
details  are  presented  in  Table  2.1;  HydroPunch®  information  is  presented  in  Table  2.2. 
In  addition,  several  monitoring  wells  are  located  at  the  landfill  to  the  southwest  of  the 
site,  although  monitoring  well  construction  details  are  not  currently  available. 

Figure  2.6  shows  the  shallow  groundwater  elevation  measured  from  shallow 
monitoring  well  locations  in  the  surficial  aquifer.  Figure  2.7  shows  the  potentiometric 
surface  of  groundwater  measured  from  deep  monitoring  well  locations  in  the  surficial 
aquifer.  Table  2.3  presents  available  groundwater  elevation  information  from 
groundwater  sampling  events  conducted  since  January  1995. 

The  drainage  canal  system  has  a  major  influence  on  groundwater  flow  in  the  vicinity 
of  Facility  1381.  The  primary  function  of  the  canal  system  at  CCAS  was  land 
reclamation  by  lowering  the  water  table.  As  a  result,  groundwater  flow  directions  in 
the  shallow  surficial  aquifer  at  CCAS  are  variable,  depending  upon  proximity  to  a 
drainage  canal.  Two  canals  present  in  the  vicinity  of  Facility  1381  appear  to 
significantly  influence  local  groundwater  flow.  One  canal  is  located  approximately  300 
feet  south-southwest  of  the  facility,  and  the  other  is  located  approximately  2,500  feet 
north-northwest  of  the  facility.  Both  canals  flow  westward  toward  the  Banana  River, 
and  merge  into  a  single  canal  approximately  0.65  mile  northwest  of  Facility  1381. 
Figures  2.6  and  2.7  indicate  that  these  canals  influence  groundwater  flow  directions. 

Groundwater  elevations  in  the  shallow  surficial  aquifer  as  measured  on  June  19, 
1996  range  from  3.51  feet  above  msl  (at  monitoring  well  1381MWD09  near  the 
southwest  canal)  to  4.85  feet  above  msl  (at  monitoring  well  1381MWS12  near  the 
weather  station).  As  illustrated  on  Figure  2.6  a  west-north  west/ south-southeast 
trending  groundwater  divide  is  evident  in  the  vicinity  of  the  weather  station,  with 
groundwater  northeast  of  the  divide  flowing  north  toward  the  northeast  canal,  and 
groundwater  southwest  of  the  divide  flowing  southwest  toward  the  canal  adjacent  to  the 
landfill.  Figure  2.6  also  shows  that  groundwater  in  the  landfill  area  flows  northeast 
toward  the  landfill  canal. 


2-7 


022\72969!\9.WW6 


K:\AFCEE\729691\96DN0637,  08/27/96  at  10:24 


TABLE  2.1 

MONITORING  WELL  CONSTRUCTION  DETAILS 
FACILITY  1381 
DEMONSTRATION  OF  RNA 
_ CAPECANAVERALAIRSTATION,  FLORIDA 


Well 

Location 

Installation 

Date 

Northing 

(ft) 

Easting 

(ft) 

Well 

ID 

(inches) 

Datum 

Elevation 
(ft  msiy7 

Ground 

Elevation 
(ft  msl) 

Screen  Interval 

Top  Bottom 

(ftbgs)w  (ftbgs) 

i38ic/-Mwsd/oi 

11/30/93 

1504383.31 

797422.99 

2.00 

9.08 

9.17 

5.00 

15.00 

1381-MWD^Ol 

11/30/93 

1504379.31 

797428.44 

2.00 

9.04 

9.17 

38.00 

48.00 

1381-MWS02 

12/1/93 

1504368.77 

'  797491.99 

2.00 

9.14 

9.30 

5.00 

15.00 

1381-MWD02 

9/22/95 

1504365.49 

797489.60 

2.00 

9.15 

9.30 

46.00 

51.00 

1381-MWS03 

12/8/95 

1504588.46 

797436.66 

2.00 

8.38 

8.24 

3.00 

13.00 

1381-MWD03  • 

1/25/96 

1504588.38 

797440.25 

2.00 

8.30 

8.24 

46.50 

51.50 

1381-MWD04 

1/25/96 

1504305.43 

797418.48 

2.00 

12.23 

9.52 

72.50 

77.50 

1381-MWS05 

1/29/96 

1504447.00 

797005.30 

2.00 

11.18 

7.68 

3.00 

13.00 

1381-MWI05 

1/25/96 

1504452.00 

797001.80 

2.00 

11.28 

7.68 

30.00 

35.00 

1381-MWD05 

1/21/96 

1504444.11 

797009.79 

2.00 

10.32 

7.68 

44.00 

49.00 

1381-MWS06 

1/21/96 

1504466.00 

797024.70 

2.00 

10.69 

7.68 

3.00 

13.00 

1381-MWS07 

1/21/96 

1505755.00 

797602.10 

2.00 

10.20 

NA6' 

3.00 

13.00 

1381-MWS08 

3/2/96 

1504609.52 

797903.21 

2.00 

9.76 

7.17 

3.00 

13.00 

1381-MWD08 

5/17/96 

1504603.00 

797900.19 

2.00 

10.08 

7.38 

43.00 

48.00 

1381-MWS09 

3/3/96 

1504278.21 

797469.30 

2.00 

7.14 

7.45 

7.50 

12.50 

1381-MWI09 

2/27/96 

1504272.57 

797478.96 

2.00 

6.77 

7.22 

30.00 

35.00 

1381-MWD09 

3/2/96 

1504275.71 

797474.19 

2.00 

7.05 

7.14 

44.80 

49.80 

1381-MWS10 

2/28/96 

1504258.18 

797671.13 

2.00 

10.55 

7.97 

3.00 

13.00 

1381-MWD10 

2/28/96 

1504254.48 

797674.51 

2.00 

10.84 

7.97 

44.50 

49.50 

1381-MWS1 1 

3/3/96 

1504193.92 

797178.06 

2.00 

10.86 

8.08 

4.00 

14.00 

1381-MWD1 1 

3/4/96 

1504188.81 

797182.42 

2.00 

10.96 

8.33 

44.50 

49.50 

1381-MWS12 

3/13/96 

1505429.89 

798083.35 

2.00 

9.62 

6.88 

3.00 

13.00 

1381-MWD12 

3/12/96 

1505427.46 

798088.61 

2.00 

9.60 

6.96 

44.00 

49.00 

1381-MWS13 

3/12/96 

1505592.71 

796624.10 

2.00 

10.91 

8.24 

2.50 

12.50 

1381-MWD13 

3/19/96 

1505601.33 

796626.89 

2.00 

10.85 

8.62 

44.50 

49.50 

1381-MWS14 

3/12/96 

1506002.99 

798494.39 

2.00 

8.24 

8.23 

4.00 

14.00 

1381-MWS15 

5/20/96 

1506601.74 

798915.22 

2.00 

10.44 

7.79 

3.00 

13.00 

1381-MWS16 

5/18/96 

1505363.75 

798696.50 

2.00 

10.08 

7.81 

3.00 

13.00 

1381-MWS17 

5/18/96 

1504627.62 

797234.30 

2.00 

8.51 

8.70 

4.80 

14.80 

1381-MWD17 

5/17/96 

1504631.56 

797229.40 

2.00 

8.48 

8.72 

45.50 

50.50 

1381-MWS18 

5/19/96 

1504099.04 

797568.54 

2.00 

9.16 

6.65 

2.50 

12.50 

1381-MWD19 

5/19/96 

1505327.27 

797182.71 

2.00 

7.86 

5.29 

44.50 

49.50 

1381-PZ01 

NA 

1504087.54 

797374.32 

2.00 

10.29 

8.12 

2.50 

12.50 

1381-PZ02 

NA 

1504101.25 

797389.02 

2.00 

10.39 

7.66 

2.50 

12.50 

1381-PZ03 

NA 

1506395.65 

796890.28 

2.00 

11.75 

8.97 

2.50 

12.50 

LFMW-1^  old 

NA 

1502840.56 

797178.48 

2.00 

12.22 

8.96 

NA 

NA 

LFMW-4  old 

NA 

1504351.08 

795173.14 

NA 

13.78 

10.21 

NA 

NA 

LFMW-5  old 

NA 

1506332.98 

794385.85 

4.00 

8.46 

7.31 

NA 

NA 

LFMW-6  old 

NA 

1505631.78 

793395.05 

3.00 

7.91 

6.74 

NA 

NA 

LFMW-7  old 

NA 

1505050.36 

796313.77 

NA 

10.91 

8.12 

NA 

NA 

LFMW-A-S  (LF-MWA01) 

NA 

1505400.64 

795920.54 

4.00 

13.47 

10.99 

NA 

NA 

LFMW-A-D  (LF-MWA02) 

NA 

1505393.49 

795926.75 

4.00 

13.44 

10.93 

NA 

NA 

LFMW-B-S  (MWB01) 

NA 

1505057.93 

796286.79 

4.00 

11.83 

9.35 

NA 

NA 

LFMW-B-I  (LF-MWB02) 

NA 

1505049.73 

796293.74 

4.00 

11.59 

9.25 

NA 

NA 

LFMW-C-S  (LF-MWC01) 

NA 

1504717.53 

796627.80 

4.00 

11.24 

8.83 

NA 

NA 
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TABLE  2.1 

MONITORING  WELL  CONSTRUCTION  DETAILS 
FACILITY  1381 
DEMONSTRATION  OF  RNA 
_ CAPECANAVERALAIRSTATION,  FLORIDA 


Well 

Datum 

Ground 

Screen  Interval 

Well 

Installation 

Northing 

Easting 

ID 

Elevation 

Elevation 

Top 

Bottom 

Location 

Date 

(ft) 

(ft) 

(inches) 

(ft  msl)37 

(ft  msl) 

(ft  bgs)b/ 

(ft  bgs) 

LFMW-C-I  (LF-MWC02) 

NA 

1504711.76 

796633.73 

4.00 

11.33 

8.85 

NA 

NA 

LFMW-C-D  (LF-MWC03) 

NA 

1504705:82 

796639.42 

4.00 

11.16 

8.88 

NA 

NA 

LFMW-D-S  (LF-MWD01) 

NA 

1504397.11 

796981.65 

4.00 

10.49 

7.89 

NA 

NA 

LFMW-D-D  (LF-MWD02) 

NA 

1504391.41 

796988.05 

4.00 

10.67 

8.03 

NA 

NA 

LFMW-E-S  (LFE03) 

NA 

1503309.74 

796348.25 

4.00 

12.26 

9.32 

NA 

NA 

LFMW-E-I  (LFE02) 

NA 

1503306.69 

796353.29 

4.00 

12.02 

9.27 

NA 

NA 

LFMW-E-D  (LFE01) 

NA 

1503304.30 

796358.15 

4.00 

11.87 

9.01 

NA 

NA 

LFMW-F-S 

NA 

1505359.72 

795235.47 

4.00 

11.63 

8.47 

NA 

NA 

LFMW-G-S 

NA 

1504937.99 

794839.62 

4.00 

11.84 

9.16 

NA 

NA 

LFMW-H-S 

NA 

1504672.65 

794888.86 

4.00 

11.54 

8.20 

NA 

NA 

LFMW-H-I 

NA 

1504665.42 

794886.38 

4.00 

11.18 

8.41 

NA 

NA 

LFMW-H-D 

NA 

1504658.13 

794884.20 

4.00 

10.76 

8.61 

NA 

NA 

LFMW-I-S 

NA 

1504360.77 

795091.71 

4.00 

14.93 

11.91 

NA 

NA 

LFMW-J-S 

NA 

1504052.61 

795640.47 

4.00 

12.06 

9.14 

NA 

NA 

LFMW-K-S 

NA 

1503528.31 

796256.00 

4.00 

10.50 

8.11 

NA 

NA 

37  ft  msl  =  feet  above  mean  sea  level. 
b/  ft  bgs  =  feet  below  ground  surface. 

The  number  1381  identifies  wells/piezometers  located  within  the  perimeter  of  Facility  1381. 

^  The  letter  S  identifies  wells/piezometers  which  are  screened  shallow  within  the  surficial  aquifer. 
d  The  letter  D  identifies  wells/piezometers  which  are  screened  deep  within  the  surficial  aquifer. 
f/  NA  =  data  not  available. 

^  The  identifier  LFMW  indicates  monitoring  wells  located  in  adjacent  landfill  site  to  the  southwest  of  Facility  1381. 


2-11 


L:\45229\WORKPLAN\WELLCONS.XLS 


TABLE  2.2 


HYDROPUNCH®  SAMPLING  LOCATIONS 


FACILITY  1381 
DEMONSTRATION  OF  RNA 
CAPE  CANAVERAL  AIR  STATION,  FLORIDA 


Sample  Depth 

Maximum 

Borehole 

Hydropunch 

Sample 

Shallow 

Deep 

Sample  Depth 

Depth 

Location 

Date 

(ft  msi)37 

(ft  msi) 

(ft  msi) 

(ft  msi) 

1381  -HP01 

10/30/95 

_  12.5 

47 

47 

47 

1381  -  HP02 

10/31/95 

12 

47 

47 

47 

1381  -HP03 

10/31/95 

11 

47 

47 

47 

1381  -HP04 

1 1/1/95 

11 

46 

46 

46 

1381  -HP05 

1 1/15/95 

10 

46 

46 

46 

1381  -HP06 

11/16/95 

10 

46 

46 

46 

1381  -HP07 

11/16/95 

10 

46 

46 

46 

1381  -HP08 

1 1/27/95 

11 

46 

46 

46 

1381  -HP09 

11/17/95 

11 

NA" 

11 

48 

1381  -HP09A 

12/1/95 

NA 

43 

43 

43 

1381  -  HP10 

1 1/17/95 

11 

46 

46 

46 

1381  -  HP11 

1 1/17/95 

11 

46 

46 

46 

1381  -HP12 

1 1/27/95 

10 

43 

43 

43 

1381  -HP13 

12/15/95 

11 

46 

46 

46 

1381  -HP14 

12/1/95 

10 

43 

43 

43 

1381  -HP15 

12/2/95 

10 

43 

43 

43 

1381  -HP16 

12/5/95 

10 

43 

43 

43 

1381  -HP17 

12/5/95 

10 

43 

43 

43 

1381  -HP18 

12/15/95 

11 

46 

46 

51 

1381  -HP19 

12/21/95 

11 

46 

46 

46 

1381  -HP20 

12/21/95 

11 

46 

46 

46 

1381  -HP22 

1/11/96 

11 

46 

46 

46 

1381  -HP23 

1/11/96 

11 

46 

46 

46 

1381  -  HP24 

1/11/96 

13 

43 

43 

43 

1381  -HP25 

1/19/96 

11 

46 

46 

46 

1381  -HP26 

1/19/96 

11 

46 

46 

46 

1381  -HP27 

1/23/96 

11 

43 

43 

43 

1381  -HP28 

1/23/96 

11 

46 

46 

46 

1381  -HP29 

1/23/96 

11 

46 

46 

46 

1381  -HP30 

1/24/96 

11 

43 

43 

43 

1381  -HP31 

1/24/96 

11 

46 

46 

46 

1381  -HP32 

1/25/96 

11 

43 

43 

43 

a /  ft  msi  =  feet  above  mean-sea-level. 

b/  NA  =  data  not  available 
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LFMW-E-S  (LFE03)  8.99  3.27  NA  NA  9.25  3.01  NA  NA  NA  NA  7.13  5.13  7.01  5.25 

LFMW-E-I  (LFE02)  8.73  3.29  NA  NA  8.97  3.05  9.05  2.97  7.33  4.69  6.88  5.14  6.75  5.27 

LFMW-E-D  (LFE01)  8.67  3.2  NA  NA  8.91  2.96  8.97  2.9  7.27  4.6  6.8  5.07  6.69  5.18 

LFMW-F-S  8.35  NA  NA  NA  8.65  2.98  8.65  2.98  7.04  4.59  6.61  5.02  6.95  4.68 
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The  intermediate/deeper  surficial  aquifer  generally  follows  the  same  groundwater 
flow  pattern  toward  the  landfill  canal  (Figure  2.7),  but  there  are  no  deeper  wells 
northwest  of  the  weather  station  to  confirm  that  the  groundwater  divide  in  the  vicinity 
of  the  weather  station  affects  deeper  flows. 

On  the  basis  of  June  1996  groundwater  level  measurements,  the  average 
groundwater  gradients  to  the  south  and  north  of  the  groundwater  divide  were 
approximately  0.00054  foot/foot  (ft/ft)  to  the  southwest  and  0.00096  ft/ft  to  the  north, 
respectively.  The  groundwater  gradient  in  the  landfill  area  was  0.0010  ft/ ft  to  the 
northeast,  toward  the  drainage. canal  adjacent  to  Facility  1381  (Figure  2.6).  Nested 
well  pairs  screened  in  shallow  and  deeper  portions  of  the  surficial  aquifer  indicate  a 
downward  vertical  hydraulic  gradient  (8  of  10  nested  well  pairs)  with  occasional 
upward  gradients  (2  of  10  nested  well  pairs).  The  maximum  downward  gradient  was 
0.0172  ft/ft  at  nested  well  location  1381MW09.  The  maximum  upward  gradient  was 

0.0033  ft/ft  at  nested  well  location  1381MW 10. 

The  advective  velocity  of  groundwater  in  the  direction  parallel  to  groundwater  flow 
is  given  by: 

K_dH_ 

V  ~  //,  dl. 

Where:  v  =  Average  advective  groundwater  velocity  (seepage  velocity)  [L/TJ 
K= Hydraulic  conductivity  [L/T] 
dH/dL= Gradient  [L/L] 
ne= Effective  porosity. 

Assuming  an  average  hydraulic  conductivity  of  2.83  feet  per  day  ( ft/day ) ,  or  10  "* 
centimeters  per  second  (cm/sec);  an  effective  porosity  of  0.25;  and  the  gradients  given 
above,  the  average  advective  groundwater  velocities  are  0.006  ft/day  at  the  site  south  of 
the  groundwater  divide,  and  0.011  ft/day  north  of  the  groundwater  divide.  These 
calculated  velocities  appear  to  be  very  low,  and  suggest  that  groundwater  would  take 
many  centuries  to  travel  several  hundred  teet.  The  estimated  hydraulic  conductivity  of 
2.83  ft/day  for  the  site  was  derived  from  literature  for  fine  sands  (Freeze  &  Cherry. 
1979).  Groundwater  velocities  at  the  site  may  be  higher  because  hydraulic 
conductivities  may  be  greater  than  literature  values.  Furthermore,  fluctuating 
groundwater  flow  directions  caused  by  changing  surface  water  elevations  in  drainage 
canals  could  increase  groundwater  gradients.  Slug  tests  will  be  performed  at  the  site  to 
better  define  actual  hydraulic  conductivities  at  the  site  (Section  3). 

2.1.3  Nature  and  Extent  of  Contamination  at  Facility  1381 

The  following  sections  are  derived  from  data  to  be  presented  in  the  draft  CMS  report 
for  Facility  1381  (Parsons  ES,  in  preparation).  Groundwater  data  from  the 
hydropunch®  and  monitoring  well  locations  were  combined  to  better  define  the  vertical 
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and  horizontal  extent  of  contamination.  Data  used  in  the  preparation  of  this  report  are 
summarized  in  Appendix  A. 

2.1.3. 1  Soil/Sediment  Contamination 

Thirty  shallow  soil  samples  have  been  collected  in  support  of  the  CMS  at  Facility 
1381.  Soil  samples  were  collected  from  depths  of  no  more  than  4  feet  bgs  during 
monitoring  well  installation.  Appendix  A  contains  available  soil  data.  No  VOCs, 
CAHs,  or  semivolatile  organic  compounds  (SVOCs)  were  detected  above  analytical 
reporting  limits.  The  highest  detected  contaminant  concentration  was  fluoranthene 
detected  in  soil  sample  1381SBA08  at  0.28  milligram  per  kilogram  (mg/kg). 

Seven  locations  were  sampled  for  sediment  contamination  at  Facility  1381  between 
December  1995  and  March  1996.  Figure  2.8  shows  the  location  of  these  sediment 
samples.  Appendix  A  contains  available  sediment  sample  data.  Six  of  the  seven 
sediment  samples  collected  were  located  along  the  northwest-flowing  canal  300  feet  to 
the  southwest  of  Facility  1381,  and  one  was  collected  northwest  of  the  facility. 
Sediment  samples  had  very  low  concentrations  of  VOCs,  CAHs,  and  SVOCs,  and  most 
concentrations  were  below  reportable  limits.  The  highest  detected  contaminant 
concentration  in  a  sediment  sample  was  0.032  mg/kg  total  1 ,2-dicloroethene  (1,2-DCE) 
at  sediment  sampling  location  1381SE03  (along  the  most  contaminated  groundwater 
discharge  segment  of  the  canal).  Contaminants  do  not  appear  to  be  accumulating 
within  drainage  canal  sediments. 

2. 1.3.2  Groundwater/Surface  Water  Contamination 

Figures  2.4  and  2.5  show  groundwater  monitoring  well  and  hydropunch®  sampling 
locations  at  Facility  1381.  Sampling  of  groundwater  monitoring  wells  at  the  site  has 
indicated  that  concentrations  of  volatile  organic  halocarbons  (VOHs),  which  include 
CAHs,  were  elevated  in  many  wells  at  the  site,  specifically  near  the  southwestern 
comer  of  the  fenced  area  surrounding  Facility  1381.  Accidental  releases  of  TCE 
through  improper  drum  storage  practices  are  suspected  to  have  occurred  in  the  general 
vicinity.  Groundwater  data  collected  from  monitoring  wells  detected  only  double- 
bonded  CAHs  (e.g.,  TCE,  1,2-DCE);  no  single-bonded  CAHs  (e.g.,  1,1 -DC A,  1,2- 
DCA)  were  detected,  hydropunch®  data  collected  from  November  1995  to  March  1996 
detected  both  single-  and  double-bonded  CAHs.  Benzene,  toluene,  ethylbenzene,  and 
xylenes  (BTEX)  and  SVOC  compounds  were  detected  in  only  trace  concentrations. 
CAHs  are  the  dominant  contaminant  type  detected  in  shallow,  intermediate,  and  deep 
monitoring  wells  at  the  site.  Table  2.4  lists  BTEX  and  double  bonded  CAHs  detected 
at  the  site. 

Figures  2.9  and  2.10  show  total  chlorinated  compounds  at  Facility  1381  in  the 
shallow  and  deep  portions  of  the  surftcial  aquifer.  The  sum  of  total  chlorinated 
compounds  is  defined  as  the  sum  of  the  three  most  common  CAHs  detected  at  the  site: 
TCE,  1,2-DCE,  and  vinyl  chloride  (VC).  The  total  chlorinated  VOC  plume  in  the 
shallow  portion  of  the  aquifer  measures  approximately  3,000  feet  in  the 
northeast/southwest  direction  and  2,200  feet  in  the  north  west/ southeast  direction.  As 
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shown  m  Figures  2.9  and  2.10,  the  greatest  extent  of  chlorinated  VOC  contamination 
appears  to  be  near  the  surface  of  the  shallow  aquifer.  The  maximum  total  chlorinated 
VOC  concentration  in  the  shallow  zone  of  the  surficial  aquifer  is  38,000  micrograms 
per  liter  (pg/L)  at  monitoring  well  1381MWS09. 

Chlorinated  VOC  concentrations  in  deeper  monitoring  wells  at  the  site  (Figure  2. 10) 
suggest  that  contamination  has  penetrated  the  surficial  aquifer  to  approximately  50  feet 
bgs.  The  maximum  total  chlorinated  VOC  concentration  in  the  deeper  zone  of  the 
surficial  aquifer  is  103.3  pg/L  at  monitoring  well  1381MWD02.  Samples  collected 
from  only  three  deep  monitoring  wells  contained  chlorinated  VOCs  (1381MWD02 
1381MWD09,  and  1381HPMWD08).  However,  chlorinated  VOCs  were  detected  in 
18  deep  hydropunch  locations.  These  hydropunch®  locations  are  suspect  because 
potential  drawdown  of  shallow  contaminated  groundwater  to  lower  levels  may  have 
occurred  during  hydropunch®  sampling.  This  hypothesis  is  supported  by  the 
observation  that  many  deep  monitoring  wells  had  nondetectable  concentrations  of 
chlorinated  VOCs  although  they  were  adjacent  to  hydropunch®  locations  with 
detectable  concentrations  of  chlorinated  VOCs  [i.e.,  monitoring  well  H81MWD17 
versus  hydropunch®  sample  location  1381HP132  (Table  2.4;  Figure  2.10)]. 

Therefore,  the  area  of  contamination  in  the  deep  portion  of  the  surficial  aquifer. may  be 
relatively  minor.  J 

The  presence  of  the  silty/sandy  interval  at  approximately  30  to  35  feet  bgs  (Figures 
u  suggests  that  the  potential  downward  migration  of  chlorinated  VOCs  may 

be  inhibited  at  the  silty/sandy  interval.  It  is  possible  that  chlorinated  VOCs  are  sinking 
to  the  top  of  the  silty/sandy  interval  and  then  preferentially  migrating  across  the  top  of 

nonnmnm  Tw°  intermediate  wells  were  installed  at  the  site  (1381MWI05  and 
1381MWI09)  and  one  contained  chlorinated  VOC  contamination  (1381MWI09) 
Numerous  intermediate  depth  (25  to  30  feet  bgs)  Geoprobe®  monitoring  points  will  be 
installed  to  help  characterize  potential  migration  of  chlorinated  VOC'  contamination 
above  the  silty/sandy  interval. 

Surface  water  samples  collected  along  the  drainage  canal  approximately  2.500  feet 
north/northwest  of  the  site  and  in  the  path  of  groundwater  migration  showed 
nondetectable  concentrations  of  chlorinated  VOCs  (Parsons  ES,  in  preparation), 
suggesting  that  groundwater  discharge  to  the  canal  has  not  adversely  impacted  surface 
water  quality  However,  as  illustrated  on  Figure  2.9,  significant  concentrations  of 
~  01"inated  VOCs  appear  to  be  discharging  to  the  drainage  canal  southwest  of  the  site. 

otal  chlorinated  VOC  concentrations  as  high  as  1,000  pg/L  are  potentially  discharging 
to  the  creek  southwest  of  the  site.  Concentrations  of  chlorinated  VOCs  were  detected 
in  surface  water  samples  along  the  discharge  length  of  the  creek.  These  concentrations 
are  summarized 1  in  Table  2.5.  The  highest  detected  surface  water  concentration  of  total 
chlorinated  VOCs  was  415  pg/L  at  1381SW03,  located  directly  downgradient  from  the 
site  in  an  area  of  suspected  highly  contaminated  groundwater  discharge.  No 
chlorinated  VOCs  were  detected  in  surface  waters  further  than  900  feet  down  stream 
from  the  site. 
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TABLE  2.5 

CHLORINATED  VOCs  DETECTED  IN  SURFACE  WATER 

FACILITY  1381 
DEMONSTRATION  OF  RNA 

_ CAPE  CANAVERAL  AIR  STATION.  FLORIDA 


Sample 

Location 

Sajnple 

Collection 

Trans- 

1,2-DCE 

(pg/La') 

Total 

1 ,2-DCE 
(Pg/L) 

TCE 

(Pg/L) 

Chloroform 

(Pg/L) 

Vinyl 

Chloride 

(Pg/L) 

1381SW02 

12/17/95 

NDb/ 

ND 

ND 

ND 

ND 

1381SW03 

12/17/95 

ND 

290 

87 

ND 

38 

1381SW04 

12/17/95 

ND 

210 

71 

ND 

27 

1381DOWN 

3/29/96 

ND 

ND 

ND 

ND 

ND 

1381UPGRAD 

3/29/96 

ND 

ND 

ND 

ND 

ND 

1381SW05 

3/7/96 

ND 

ND 

ND 

8.3 

ND 

1381SW06 

3/7/96 

ND 

ND 

ND 

7.5 

ND 

1381SW07 

3/7/96 

ND 

ND 

ND 

5.1 

ND 

1381SW08 

3/14/96 

ND 

4.5 

ND 

ND 

6.9^ 

pg/L  -  micrograms  per  liter. 

b/  ND  =  analyte  not  detected 


d  J  —  estimated  value  above  reporting  limit. 
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BTEX  compounds  were  detected  at  six  locations  (four  hydropunch®  locations  and 
two  monitoring  well  locations).  Concentrations  were  very  low  and  ranged  from  1  pg/L 
to  57  pg/L  total  BTEX.  The  maximum  BTEX  concentration  was  detected  at 
hydropunch®  location  1381HP031.  Trace  SVOCs  were  detected  only  at  monitoring 
well  1381MWS02  (0.67  and  0.22  pg/L  of  phenanthrene  and  fluorene,  respectively). 

2.1.4  Groundwater  Geochemistry 

Limited  groundwater  geochemical  data  currently  are  available  for  the  site. 
Groundwater  pH,  conductivity,  turbidity,  and  temperature  measurements  taken  between 
December  1995  and  March  1996  are  summarized  in  Appendix  A.  The  pH  of 
groundwater  ranged  from  6.87  to  8.14,  within  the  range  typically  encountered  at 
CCAS.  Specific  conductance  (conductivity)  readings  ranged  from  464  to  5550 
micromhos  per  centimeter  (pmhos/cm).  Elevated  conductivity  measurements  recorded 
at  Facility  1381  are  likely  due  to  the  saline  nature  of  the  water. 

Preliminary  geochemical  results  collected  at  well  locations  1381MW01  and 
1381MW09  on  August  15,  1996,  suggest  that  biodegradation  of  contaminants  is 
occurring.  Dissolved  oxygen  (DO)  concentrations  at  monitoring  well  locations 
1381MW01  (shallow  and  deep)  and  1381MW09  (shallow,  intermediate,  and  deep) 
ranged  from  0.11  to  1.39  milligrams  per  liter  (mg/L).  These  results  suggest  that  DO 
levels  are  depleted  through  microbial  activity,  although  background  DO  concentrations 
were  not  obtained  for  comparison  purposes. 

2.2  DEVELOPMENT  OF  CONCEPTUAL  MODELS 

A  conceptual  model  is  a  three-dimensional  representation  ot  a  hydrogeologic  system 
based  on  available  geological,  hydrological,  climatological,  and  geochemical  data.  A 
site-specific  conceptual  model  is  developed  to  provide  an  understanding  of  the 
mechanisms  controlling  contaminant  fate  and  transport  and  to  identify  additional  data 
requirements.  The  model  describes  known  and  suspected  sources  of  contamination, 
types  of  contamination,  affected  media,  and  contaminant  migration  pathways.  The 
model  also  provides  a  foundation  for  formulating  decisions  regarding  additional  data 
collection  and  potential  remedial  actions.  The  conceptual  model  for  Facility  1381  will 
be  used  to  aid  in  selecting  additional  data  collection  points  and  to  identify  appropriate 
data  needs  for  modeling  chlorinated  solvent  and  petroleum  hydrocarbon  attenuation 
using  groundwater  flow  and  solute  transport  models. 

Successful  conceptual  model  development  involves: 

•  Defining  the  problem  to  be  solved; 

•  Integrating  available  data,  including 

-  Local  geologic  and  topographic  data, 

-  Hydraulic  data, 
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-  Site  stratigraphic  data,  and 
Contaminant  concentration  and  distribution  data; 

•  Evaluating  contaminant  fate  and  transport  characteristics; 


•  Identifying  contaminant  migration  pathways; 

•  Identifying  potential  receptors  and  exposure  points;  and 

•  Determining  additional  data  requirements. 

2.2.1  RNA  and  Solute  Transport  Models 

After  a  site  has  been  adequately  characterized,  fate  and  transport  analyses  can  be 
performed  to  determine  the  potential  for  contaminant  migration  and  human  and 
ecological  receptor  pathway  completion.  Groundwater  flow  and  solute  transport 
mo  els  have  proven  useful  for  predicting  plume  migration  and  contaminant  attenuation 
by  natural  biodegradation.  Analytical  and  numerical  models  are  available  for  modeling 
the  fate  and  transport  of  CAHs  under  the  influence  of  advection,  dispersion,  sorption, 
and  natural  aerobic  and  anaerobic  biodegradation.  Analytical  models  derived  from 
advection-dispersion  equations  [e.g.,  models  such  as  those  presented  by  Wexler  (1992) 
and  van  Genuchten  and  Alves  (1982)]  may  be  useful.  However,  because  CAH 
biodegradation  may  be  the  result  of  different  processes  at  different  locations  in  the 

aqui  er,  it  may  be  necessary  to  use  a  numerical  model  to  incorporate  spatial  variability 
in  contaminant  decay  rates. 

An  accurate  estimate  of  the  potential  for  natural  biodegradation  of  chlorinated 
compounds  in  groundwater  is  important  to  consider  when  determining  whether 
groundwater  contamination  presents  a  substantial  threat  to  human  health  or  the 
environment,  and  when  deciding  what  type  of  remedial  alternative  will  be  most  cost 
effective  in  eliminating  or  abating  these  threats.  Over  the  past  two  decades,  numerous 
laboratory  and  field  studies  have  demonstrated  that  subsurface  microorganisms  can 
degrade  a  variety  of  hydrocarbons  and  chlorinated  solvents  (Lee,  1988;  McCarty  et  al 
1992).  The  following  section  discusses  the  biodegradation  of  CAHs. 

2.2.2  Biodegradation  of  CAHs 

Chlorinated  solvents  can  be  transformed,  directly  or  indirectly,  by  biological 
processes  (e.g.,  Bouwer  et  al.,  1981;  Wilson  and  Wilson,  1985;  Miller  and 
Guengench,  1982;  Nelson  et  al.,  1986;  Bouwer  and  Wright,  1988;  Little  et  al.,  1988- 
Mayer  et  al  1988;  Arciero  et  al.,  1989;  Cline  and  Delfino,  1989;  Freedman  and 
Gossett,  1989;  Folsom  et  al.,  1990;  Harker  and  Kim,  1990;  Alvarez-Cohen  and 
McCarty,  1991a  and  1991b;  DeStefano  et  al.,  1991;  Henry,  1991;  McCarty  et  al.. 
1992;  Hartmans  and  de  Bont,  1992;  McCarty  and  Semprini,  1994;  Vogel,  1994). 
CAHs  may  undergo  biodegradation  through  three  different  pathways:  use  as  an 
electron  acceptor,  use  as  an  electron  donor,  or  cometabolism,  which  is  degradation 
resulting  from  exposure  to  a  catalytic  enzyme  fortuitously  produced  during  an  unrelated 
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process.  At  a  given  site,  one,  two,  or  ail  ot  these  processes  may  be  operating,  although 
at  many  sites  the  use  of  CAHs  as  electron  acceptors  appears  to  be  the  most  important. 

In  a  pristine  aquifer,  native  organic  carbon  is  utilized  as  an  electron  donor  and  DO  is 
utilized  first  as  the  prime  electron  acceptor.  Where  anthropogenic  carbon  (e.g.,  fuel 
hydrocarbons  or  low-molecular-weight  CAHs)  is  present,  it  also  will  be  utilized  as  an 
electron  donor.  After  the  DO  is  consumed,  anaerobic  microorganisms  typically  use 
native  electron  acceptors  (as  available)  in  the  following  order  of  preference:  nitrate, 
ferric  iron  oxyhydroxide,  .sulfate,  and  finally  carbon  dioxide.  Evaluation  of  the 
distribution  of  these  electron  acceptors  can  provide  evidence  of  where  and  how  CAH 
biodegradation  is  occurring.  In  addition,  because  CAHs  may  be  used  as  electron 
acceptors  or  electron  donors  (in  competition  with  other  acceptors  or  donors),  isopleth 
maps  showing  the  distribution  of  these  compounds  will  also  provide  evidence  on  the 
types  of  biodegradation  processes  acting  at  a  site. 

As  with  BTEX,  the  driving  force  behind  reduction/oxidation  (redox)  reactions 
resulting  in  CAH  degradation  is  electron  transfer.  Although  thermodynamically 
favorable,  most  of  the  reactions  involved  in  CAH  reduction  and  oxidation  cannot 
proceed  abiotically  because  of  the  lack  of  activation  energy.  Microorganisms  are 
capable  of  providing  the  necessary  activation  energy;  however,  they  will  facilitate  only 
those  redox  reactions  that  have  a  net  yield  of  energy.  A  more  complete  description  of 

the  main  types  of  biodegradation  reactions  affecting  CAHs  is  presented  in  the  following 
subsections.  * 

2.2.2. 1  Electron  Acceptor  Reactions  (Reductive  Dehalogenation) 

Under  anaerobic  conditions,  biodegradation  of  chlorinated  solvents  usually  proceeds 
through  a  process  called  reductive  dehalogenation,  or  more  specifically,  reductive 
dechlorination.  During  this  process,  the  halogenated  hydrocarbon  is  used  as  an 
electron  acceptor,  not  as  a  source  of  carbon,  and  a  halogen  atom  is  removed  and 
replaced  with  a  hydrogen  atom.  Figure  2.11  illustrates  the  transformation  of 
chlorinated  ethenes  via  reductive  dehalogenation.  In  general,  reductive  dehalogenation 
occurs  by  sequential  dehalogenation  from  tetrachloroethene  (PCE)  to  TCE  to  DCE  to 
VC  to  ethene.  Depending  upon  environmental  conditions,  this  sequence  may  be 
interrupted,  with  other  processes  then  acting  upon  the  products.  During  reductive 
dechlorination,  all  three  isomers  of  DCE  can  theoretically  be  produced;  however, 
Bouwer  (1994)  reports  that  under  the  influence  of  biodegradation,  e/'v-l  2-DCE  is  a 
more  common  intermediate  than  tram- 1, 2-DCE,  and  that  1,1-DCE  is  the  least 
prevalent  intermediate  of  the  three  DCE  isomers.  Reductive  dehalogenation  of 
chlorinated  organic  compounds  is  associated  with  the  accumulation  of  daughter 
products  and  an  increase  in  chloride. 

Reductive  dehalogenation  affects  each  of  the  chlorinated  ethenes  differently.  Of 
these  compounds,  PCE  is  the  most  susceptible  to  reductive  dehalogenation  because  it  is 
the  most  oxidized.  Conversely,  VC  is  the  least  susceptible  to  reductive  dehalogenation 
because  it  is  the  least  oxidized  of  these  compounds.  The  rate  of  reductive 
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dehalogenation  also  has  been  observed  to  decrease  as  the  degree  of  chlorination 
decreases  (Vogel  and  McCarty,  1985;  Bouwer,  1994).  Murray  and  Richardson  (1993) 
have  postulated  that  this  rate  decrease  may  explain  the  accumulation  of  VC  in  PCE  and 
TCE  plumes  that  are  undergoing  reductive  dehalogenation.  Reductive  dehalogenation 
has  been  demonstrated  under  anaerobic  nitrate-  and  sulfate-reducing  conditions,  but  the 
most  rapid  biodegradation  rates,  affecting  the  widest  range  of  CAHs,  occur  under 
methanogenic  conditions  (Bouwer,  1994). 

Because  CAH  compounds  are  used  as  electron  acceptors,  there  must  be  an 
appropriate  source  of  carbon  for  microbial  growth  in  order  for  reductive  dehalogenation 
to  occur  (Bouwer,  1994).  Potential  carbon  sources  can  include  low-molecular- weight 
compounds  (e.g.,  lactate,  acetate,  methanol,  or  glucose)  present  in  natural  organic- 
matter,  or  fuel  hydrocarbons. 

2.2.2.2  Electron  Donor  Reactions 

Under  aerobic  conditions  some  CAH  compounds  can  be  utilized  as  the  primary 
substrate  (i.e.,  electron  donor)  in  biologically  mediated  redox  reactions  (McCarty  and 
Semprini,  1994).  In  this  type  of  reaction,  the  facilitating  microorganism  obtains  energy 
and  organic  carbon  from  the  degraded  CAH.  In  contrast  to  reactions  in  which  the 
CAH  is  used  as  an  electron  acceptor,  only  the  least  oxidized  CAHs  can  be  utilized  as 
electron  donors  in  biologically  mediated  redox  reactions.  McCarty  and  Semprini 
(1994)  describe  investigations  in  which  VC  and  1,2-DCA  were  shown  to  serve  as 
primary  substrates.  These  authors  also  document  that  dichloromethane  has  the  potential 
to  function  as  a  primary  substrate  under  either  aerobic  or  anaerobic  environments.  In 
addition,  Bradley  and  Chapelle  (1996)  show  evidence  of  mineralization  of  VC  under 
iron-reducing  conditions  so  long  as  there  is  sufficient  bioavailable  iron  (III).  Murray 
and  Richardson  (1993)  report  that  microorganisms  are  generally  believed  to  be 
incapable  of  growth  using  TCE  and  PCE.  Aerobic  metabolism  of  VC  may  be 
characterized  by  a  loss  of  VC  mass,  a  decreasing  molar  ratio  of  VC  to  other  CAH 
compounds,  and  the  presence  of  chloromethane. 

2.2.2. 3  Cometabolism 

When  a  CAH  is  biodegraded  through  cometabolism,  it  serves  as  neither  an  electron 
acceptor  nor  a  primary  substrate  in  a  biologically  mediated  redox  reaction.  Instead,  the 
degradation  of  the  CAH  is  catalyzed  by  an  enzyme  or  cofactor  that  is  fortuitously 
produced  by  organisms  for  other  purposes.  The  organism  receives  no  known  benefit 
from  the  degradation  of  the  CAH;  rather  the  cometabolic  degradation  of  the  CAH  may 
in  fact  be  harmful  to  the  microorganism  responsible  for  the  production  of  the  enzyme 
or  cofactor  (McCarty  and  Semprini,  1994). 

Cometabolism  is  best  documented  in  aerobic  environments,  although  it  potentially 
could  occur  under  anaerobic  conditions.  Aerobic  biodegradation  pathways  for 
chlorinated  ethenes  are  illustrated  in  Figure  2.12.  It  has  been  reported  that  under 
aerobic  conditions  chlorinated  ethenes,  with  the  exception  of  PCE,  are  susceptible  to 
cometabolic  degradation  (Murray  and  Richardson,  1993;  Vogel,  1994;  McCarty  and 
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Semprini,  1994).  Vogel  (1994)  further  elaborates  that  the  cometabolism  rate  increases 
as  the  degree  of  dehalogenation  decreases. 

In  the  cometabolic  process,  TCE  is  indirectly  transformed  by  bacteria  as  they  use 
BTEX  or  another  substrate  to  meet  their  energy  requirements.  Therefore,  TCE  does 
not  enhance  the  degradation  of  BTEX  or  other  carbon  sources,  nor  will  its 
cometabolism  interfere  with  the  use  of  electron  acceptors  involved  in  the  oxidation  of 
those  carbon  sources.  It  is  likely  that  depletion  of  suitable  substrates  (BTEX  or  other 
organic  carbon  sources)  maydimit  cometabolism  of  CAHs. 

2.2.2.4  Behavior  of  Chlorinated  Solvent  Plumes 

Chlorinated  solvent  plumes  can  exhibit  three  types  of  behavior  depending  on  the 
amount  of  solvent,  the  amount  of  organic  (native  and/or  anthropogenic)  carbon  in  the 
aquifer,  the  distribution  and  concentration  of  natural  electron  acceptors,  and  the  types 
of  electron  acceptors  being  utilized.  Individual  plumes  may  exhibit  all  three  types  of 
behavior  in  different  portions  of  the  plume.  The  different  types  of  plume  behavior  are 
summarized  below. 

2.2.2.4.1  Type  1  Behavior 

Type  1  behavior  occurs  where  the  primary  substrate  is  anthropogenic  carbon  (e.g., 
BTEX  or  landfill  leachate),  and  this  anthropogenic  carbon  drives  reductive 
dehalogenation.  When  evaluating  intrinsic  remediation  of  a  plume  exhibiting  type  1 
behavior  the  following  questions  must  be  answered: 

1)  Does  electron  acceptor  supply  exceed  demand  (i.e.,  is  the  electron 
acceptor  supply  adequate)? 

2)  Will  the  CAH  plume  “strangle”  before  it  “starves”  [i.e.,  will  it  run  out  of 
CAHs  (electron  acceptors)  before  it  runs  out  of  primary  substrate 
(anthropogenic  carbon)]? 

3)  What  is  the  role  of  competing  electron  acceptors? 

4)  Is  VC  oxidized,  or  is  it  reduced? 

2.2.2.4.2  Type  2  Behavior 

Type  2  behavior  dominates  in  areas  that  are  characterized  by  relatively  high  native 
organic  carbon  concentrations,  and  this  carbon  source  drives  reductive  dehalogenation 
(i.e.,  the  primary  substrate  for  microorganism  growth  is  native  organic  carbon).  When 
evaluating  intrinsic  remediation  of  a  type  2  chlorinated  solvent  plume,  the  same 
questions  as  those  posed  in  the  description  of  type  1  behavior  must  be  answered. 
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2.2.2. 4.3  Type  3  Behavior 


Type  3  behavior  dominates  in  areas  that  are  characterized  by  low  native  and/or 
anthropogenic  carbon  concentrations,  and  DO  concentrations  that  are  greater  than 
1.0  mg/L.  Under  these  conditions  the  plume  is  aerobic,  and  reductive  dehalogenation 
will  not  occur.  Thus  there  is  no  reductive  dehalogenation  of  PCE,  TCE,  and  DCE. 
Biodegradation  may  proceed  via  the  much  slower  process  of  cometabolism,  but  will  be 
limited  by  the  low  concentrations  of  native  or  anthropogenic  carbon.  The  most 
significant  natural  attenuation  mechanisms  for  these  compounds  will  be  advection, 
dispersion,  and  sorption.  However,  VC  could  be  oxidized  under  these  conditions. 

2.2.2.4.4  Mixed  Behavior 

As  mentioned  above,  a  single  chlorinated  solvent  plume  can  exhibit  all  three  types  of 
behavior  in  different  portions  ot  the  plume.  This  can  be  beneficial  for  natural 
biodegradation  of  CAH  plumes.  For  example,  Wiedemeier  et  al.  (1996)  describe  a 
plume  at  Plattsburgh  AFB,  New  York  that  exhibits  type  1  behavior  in  the  source  area 
and  type  3  behavior  downgradient  from  the  source.  The  best  scenario  involves  a  plume 
in  which  TCE  and  DCE  are  reductively  dehalogenated  (type  1  or  2  behavior),  then  VC 
is  oxidized  (type  3  behavior),  either  aerobically  or  anaerobically  (via  iron  reduction). 
VC  is  oxidized  to  carbon  dioxide  in  this  type  of  plume  and  does  not  accumulate.  The 
following  sequence  of  reactions  occurs  in  this  type  of  plume. 

TCE->DCE^VC->C02 

In  general,  the  TCE,  DCE,  and  VC  may  attenuate  at  approximately  the  same  rate,  and 
thus  these  reactions  may  be  confused  with  simple  dilution.  Note  that  no  ethene  is 
produced  during  this  reaction.  VC  is  removed  from  the  system  much  faster  under  these 
conditions  than  it  is  under  VC-reducing  conditions. 

A  less  desirable  scenario  involves  a  plume  in  which  all  CAHs  are  reductively 
dehalogenated  (type  2  or  3  behavior).  VC  is  reduced  to  ethene,  which  is  further 
reduced  to  ethane.  The  following  sequence  of  reactions  occur  in  this  type  of  plume. 

TCE-*DCE— >VC-»  Ethene— » Ethane 

In  this  type  of  plume,  DCE  and  VC  degrade  more  slowly  than  TCE,  and  thus  they  tend 
to  accumulate.  This  type  of  reductive  dehalogenation  is  the  described  by  Freedman  and 

f  ^nee»H  /  1  000)  J 


2.2.3  Initial  Conceptual  Model 

Cross-sections  A- A’  and  B-B’  (Figures  2.2  and  2.3)  show  that  the  site  hydrogeology 
is  relatively  simple,  with  sands  becoming  more  silty  at  depth  (approximately  35  feet 
bgs)  and  ending  at  a  clay  unit  (approximately  50  feet  bgs).  Figures  2.6  and  2.7  are 
groundwater  elevation  and  potentiometric  surface  maps  prepared  using  June  1996 
groundwater  elevation  data  tor  shallow  and  deep  monitoring  wells,  respectively.  Depth 
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to  groundwater  is  relatively  uniform  at  approximately  5  feet  bgs.  Groundwater  flow  is 
dictated  by  drainage  canals  to  the  north/northwest  and  to  the  southwest  and  by  a 
groundwater  divide  to  the  north  of  Facility  1381,  near  the  weather  station.  This 

groundwater  divide  causes  groundwater  to  the  south  of  the  divide  to  flow  to  the 

south/southwest  and  groundwater  to  the  north  of  the  divide  to  flow  to  the  north. 

Groundwater  in  the  landfill  area  south  of  Facility  1381  flows  to  the  northeast  and 

toward  the  adjacent  drainage  canal  (Figure  2.6).  The  deep  confined  aquifer  appears  to 
be  isolated  from  the  shallow  aquifer  by  a  clay  confining  unit  approximately  9  feet 
thick.  On  the  basis  of  the  available  data.  Parsons  ES  will  model  the  site  as  an 
unconfmed,  sandy  to  silty  sand  aquifer.  This  conceptual  model  will  be  modified  as 
necessary  as  additional  site  hydrogeologic  data  become  available. 

CAHs,  the  chemicals  of  concern  in  groundwater  at  Facility  1381,  will  be  the 
primary  focus  of  this  RNA  demonstration  because  of  their  regulatory  importance. 
Available  site  data  do  not  clearly  identify  a  source  area  for  CAHs  (drums  were 
previously  stored  outside  of  the  fenced  area  at  Facility  1381,  near  monitoring  well 
1381MW09).  No  free-phase  product  has  been  detected  at  the  site,  and  the  potential  tor 
continued  contributions  to  groundwater  contamination  is  unknown.  CAHs  discharged 
to  surface  water  (the  drainage  canal  to  the  southwest)  appear  to  volatilize  to  non- 
detectable  concentrations  within  900  feet  downgradient  of  the  suspected  discharge  zone. 

In  addition  to  the  effects  of  mass  transport  mechanisms  (volatilization,  dispersion, 
diffusion,  and  adsorption),  the  dissolved  CAH  contaminants  likely  will  be  removed 
from  the  groundwater  system  by  naturally  occurring  destructive  attenuation 
mechanisms,  such  as  biodegradation.  Given  available  information,  the  CAH  plume 
originating  at  Facility  1381  appears  to  exhibit  type  2  behavior,  with  native  organic 
carbon  utilized  in  the  biodegradation  reactions.  High  DCE  concentrations,  specifically 
in  the  source  area,  suggest  that  TCE  is  being  reductively  dehalogenated  to  DCE.  The 
relatively  high  concentrations  of  DCE  suggest  that  TCE  may  not  be  limited  by  the 
availability  of  a  substrate  or  an  electron  donor  (e.g.,  native  organic  carbon).  In 
particular,  the  distribution  of  cw- 1,2-DCE  is  most  useful,  because  this  isomer  is 
preferentially  produced  through  biodegradation  of  TCE  (Bouwer,  1994).  The  majority 
of  1,2-DCE  produced  through  biodegradation  appears  to  be  d.v- 1,2-DCE,  as  indicated 
in  Table  2.4  (difference  between  total- 1,2-DCE  and  (runs- 1 ,2-DCE).  Concentrations 
of  1,2-DCE  are  present  wherever  TCE  is  detected,  but  in  lower  concentrations.  In 
addition,  the  area'  of  the  highest  c/.v- 1,2-DCE  concentration  is  slightly  downgradient 
(1381MWS01)  from  the  area  ot  the  highest  TCE  concentration  (1381MWS09).  on  the 
basis  of  apparent  groundwater  plume  migration.  This  is  a  preliminary  indication  that 
TCE  is  being  biodegraded  to  DCE.  Furthermore,  vinyl  chloride  (VC),  another 
daughter  product  of  TCE  biodegradation,  is  common  throughout  the  site. 

It  is  not  likely  that  in  the  past  the  CAH  plume  may  have  exhibited  type  1  behavior 
because  of  minimal  use  of  petroleum  hydrocarbons  at  the  site,  except  as  co-solvenated 
residual  hydrocarbons  derived  during  metal  cleaning  operations.  It  is  also  possible  that 
some  portions  of  the  plume  exhibit  type  3  behavior,  depending  upon  the  concentrations 
and  availability  of  natural  organic  carbon,  DO,  and  nitrate.  This  will  be  further 
clarified  with  the  results  of  the  sampling  to  be  conducted  for  this  RNA  demonstration. 
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The  effects  of  fate  and  transport  processes  on  the  dissolved  CAH  groundwater  plume 
will  be  investigated  using  quantitative  groundwater  analytical  data  and  solute-transport 
models.  Data  collection  and  analytical  requirements  are  discussed  in  Section  3  of  this 
work  plan. 
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SECTION  3 

COLLECTION  OF  ADDITIONAL  DATA 


To  complete  the  demonstration  and  to  document  that  RNA  of  chlorinated  solvents  is 
occurring  at  Facility  1381,  additional  site-specific  physical  and  chemical  hydrogeologic 
data  will  be  collected  to  supplement  the  available  site  data.  Sampling  locations  are 
presented  on  Figure  3.1.  Many  of  these  measurements  and  analyses  are  commonly 
performed  at  hazardous  waste  sites;  however,  some  of  the  data  will  be  collected 
specifically  to  assess  the  potential  for  use  of  RNA  for  the  CAH  plume  originating  from 
Facility  1381.  - 

Physical  hydrogeologic  characteristics  to  be  determined  include: 

•  Depth  from  measurement  datum  to  the  groundwater  surface  in  site  monitoring 
wells; 

•  Locations  of  potential  groundwater  recharge  and  discharge  areas; 

•  Locations  of  downgradient  wells  and  their  uses; 

•  Hydraulic  conductivity  through  slug  tests,  as  required; 

•  Estimates  of  dispersivity,  where  possible; 

•  Stratigraphic  analysis  of  subsurface  media;  and 

•  Groundwater  temperature. 

Chemical  hydrogeologic  characteristics  to  be  determined  include: 

•  DO  concentrations; 

•  Specific  conductance; 

•  pH; 

•  Oxidation/reduction  potential  (ORP); 

•  Total  organic  carbon  (TOC);  and 
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•  Additional  chemical  analysis  of  groundwater  samples,  surface  water  samples,  and 
soil  and  sediment  samples  for  the  parameters  listed  in  Table  3.1. 

Physical  hydrogeologic  parameters  will  be  measured  to  further  refine  the  site 
conceptual  model  and  to  aid  in  assembling  and  calibrating  the  groundwater  flow  portion 
of  a  site-specific  solute  transport  model. 

In  general,  analyses  will  be  made  to  allow  an  inference  of  which  biodegradation 
processes  are  ongoing,  as  well  as  to  provide  information  useful  for  transport  modeling. 
Some  inorganic  groundwater  chemical  parameters  [e.g.,  iron  (II),  DO,  and  sulfate]  are 
measured  to  evaluate  if  there  is  any  ongoing  degradation  of  native  (or  anthropogenic) 
carbon,  as  discussed  in  Section  2.2.2.  If  such  processes  are  ongoing,  they  may 
facilitate  degradation  of  CAHs  via  the  pathways  discussed  in  Section  2.2.2.  Chloride 
data  can  be  used  as  an  indicator  of  reductive  dehalogenation,  which  would  increase 
chloride  concentrations  in  the  plume  interior.  ORP  will  be  measured  to  help  evaluate 
whether  conditions  are  sufficiently  reducing  for  reductive  dehalogenation,  and  for  use 
as  an  indicator  parameter  during  well  purging  (along  with  DO,  temperature,  pH,  and 
conductivity).  Methane,  ethane,  and  ethene  will  be  measured  for  evidence  of  complete 
dehalogenation  of  CAHs,  while  VOC  concentrations  also  can  be  used  to  further 
evaluate  the  ongoing  processes,  as  discussed  in  Section  2.2.2. 

Soil  analyses  will  largely  be  performed  to  gain  information  of  the  distribution  and 
concentrations  of  organic  carbon,  which  can  affect  sorption  or  act  as  an  electron  donor. 
Additional  analyses  not  listed  in  Table  3.1  may  be  performed  at  the  discretion  of  the 
USEPA  NRMRL  scientists  working  at  this  site.  Additional  analytes  that  may  be  tested 
for  are  listed  in  Appendix  B. 

To  obtain  these  data,  soil  and  groundwater  samples  will  be  collected  and  analyzed. 
The  following  sections  describe  the  procedures  that  will  be  followed  when  collecting 
additional  site-specific  data.  Procedures  to  be  used  to  collect  soil  core  samples  are 
described  in  Section  3.1.  Procedures  to  be  used  tor  the  installation  of  new  monitoring 
points  are  described  in  Section  3.2.  Procedures  to  be  used  to  sample  groundwater 
monitoring  wells  and  newly  installed  groundwater  monitoring  points  are  described  in 
Section  3.3.  Sample  handling  procedures  are  described  in  Section  3.4,  and  procedures 
used  to  measure  aquifer  parameters  (e.g.,  hydraulic  conductivity)  are  described  in 
Section  3.5. 

3.1  SOIL  SAMPLING  AND  ANALYSIS 

The  following  sections  describe  soil  sampling  locations,  sample  collection 
techniques,  equipment  decontamination  procedures,  site  restoration,  and  management 
of  investigation-derived  waste  materials. 

3.1.1  Soil  Sampling  Locations  and  Analyses 

Soil  samples  will  be  collected  at  up  to  four  locations  at  Facility  1381.  Most  soil 
samples  will  be  collected  at  monitoring  point  installation  locations  upgradient  and 
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TABLE  3.1 

ANALYTICAL  PROTOCOL  FOR  GROUNDWATER, 
SURFACE  WATER,  SOIL,  AND  SEDIMENT  SAMPLES 
FACILITY  1381 
DEMONSTRATION  OF  RNA 
CAPE  CANAVERAL  AS,  FLORIDA 


MATRIX 

Analyte 

METHOD 

FIELD  (F)  OR 
FIXED-BASE 
LABORATORY  (L) 

GROUNDWATER 

Total  Iron 

Colorimetric,  Hach  Method  8008 

F 

Ferrous  Iron  (Fe2+) 

Colorimetric,  Hach  Method  8146 

F 

Ferric  Iron  (Fe3+) 

Difference  between  total  and  ferrous  iron 

F 

Manganese 

Colorimetric,  Hach  Method  8034 

F 

Sulfate 

Colorimetric,  Hach  Method  805 1 

F 

Nitrate 

Titrimetric,  Hach  Method  8039 

F 

Nitrite 

Titrimetric,  Hach  Method  8507 

F 

ORP 

A2580B,  direct-reading  meter 

F 

Oxygen 

Direct-reading  meter 

F 

ph 

USEPA  method  E 1 50. 1/S  W9040,  direct-reading  meter 

F 

Conductivity 

USEPA  method  E120.1/SW9050,  direct-reading  meter 

F 

Temperature 

USEPA  method  El 70.1,  direct-reading  meter 

F 

Carbon  Dioxide 

Titrimetric,  Hach  Method  1436-01 

F 

Alkalinity  (Carbonate  [C032‘] 

F  =  Titrimetric,  Hach  Method  8221 

F 

and  Bicarbonate  [HC03"]) 

L  =  USEPA  Method  3 10.1 

L 

Nitrate  +  Nitrite 

USEPA  Method  353.1 

L 

Chloride 

Waters  Capillary  Electrophoresis  Method  N-601 

L 

Sulfate 

Waters  Capillary  Electrophoresis  Method  N-601 

L 

Methane,  Ethane,  Ethene 

RSKSOP- 147a/ 

L 

Dissolved  Organic  Carbon 

RSKSOP- 102 

T. 

VOCs  (BTEX,  CAHs, 

chloroform,  chloro methane) 

RSKSOP- 148 

L 

SURFACE  WATER 

VOCs  (BTEX  +  CAHs) 

RSKSOP- 148 

L 

SOIL 

Total  Organic  Carbon 

RSKSOP- 102  &  RSKSOP-120 

L 

Moisture 

ASTM  D-2216 

L 

VOCs  (BTEX  +  CAHs) 

RSKSOP- 124,  modified 

L 

SEDIMENT 

VOCs  (BTEX  +  CAHs) 

RSKSOP- 124,  modified 

L 

RSKSOP  —  Robert  S.  Kerr  Laboratory  (now  NRMRL)  Standard  Operating  Procedure. 


NOTE:  Additional  analyses  (as  indicated  in  Appendix  B)  also  may  be  performed  at  the  discretion 
of  Parsons  ES  and  USEPA  NRMRL  personnel. 
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downgradient  from  the  CAH  plume  for  analysis  of  saturated  soil  TOC  content.  These 
locations  will  be  selected  in  the  field.  Table  3.1  presents  an  analytical  protocol  for  soil 
samples,  and  Appendix  B  contains  detailed  information  on  the  analyses  and  methods  to 
be  used  during  this  sampling  effort.  Because  of  the  soil  analytical  data  documented 
during  previous  site  characterization  efforts,  soil  sampling  requirements  will  be 
minimal.  Soil  samples  to  be  analyzed  for  BTEX  and  chlorinated  VOCs  only  will  be 
collected  if  a  suspected  source  area  of  free  product  is  discovered  at  the  site. 


Where  soil  samples  are  collected,  a  minimum  of  two  samples  will  be  collected  from 
each  location.  One  sample  will  be  taken  at  the  water  table,  and  one  will  be  taken 
beneath  the  water  table.  Given  the  amount  of  previous  soil  data,  the  main  purpose  of 

SA°l!i  ?mp  ing  f°f  thls  work  wil1  be  t0  determine  aquifer  matrix  TOC  concentrations. 
Additional  samples  and  sampling  intervals  may  be  selected  at  the  discretion  of  the 
Parsons  ES  scientist. 


A  portion  of  each  sample  will  be  used  to  measure  soil  headspace,  while  another 
portion  of  selected  samples  will  be  sent  to  NRMRL  onsite  mobile  laboratory  for 
analysis.  Each  laboratory  soil  sample  will  be  placed  in  an  analyte-appropriate  sample 
container  and  hand-delivered  to  the  USEPA  field  laboratory  personnel  for  analysis.  If 
possible,  at  least  two  saturated  soil  samples  from  locations  upgradient,  crossgradient,  or 
tar  downgradient  from  the  contaminant  source  will  be  analyzed  for  TOC.  Each 
headspace  screening  sample  will  be  placed  in  a  sealed  plastic  bag  or  mason  jar  and 
allowed  to  sit  for  at  least  5  minutes.  Soil  headspace  will  then  be  determined  using  an 
organic  vapor  meter  (OVM),  and  the  results  will  be  recorded  in  the  field  records  by  the 
Parsons  ES  field  scientist.  J 

3.1.2  Sample  Collection  Using  the  Geoprobe1^  System 

Soil  samples  will  be  collected  using  a  Geoprobe'  system,  which  is  a  hydraulically 
powered  percussion/probing  machine  capable  of  advancing  sampling  tools  through 
unconsolidated  soils.  This  system  allows  rapid  collection  of  soil,  soil  gas.  or 
groundwater  samples  at  shallow  depths  while  minimizing  the  generation  of 


investigation-derived  waste  materials, 
system. 


Figure  3.2  is  a  diagram  of  the  Geoprobe' 


Soil  samples  will  be  collected  using  a  probe-drive  sampler.  The  probe-drive  sampler 
serves  as  both  the  driving  point  and  the  sample  collection  device  and  is  attached  to  the 
fadmg  end  of  the  probe  rods.  To  collect  a  soil  sample,  the  sampler  is  pushed  or 
dnven  to  the  desired  sampling  depth,  the  drive  point  is  retracted  to  open  the  sampling 
barrel,  and  the  sampler  is  subsequently  pushed  into  the  undisturbed  soils.  The  soil 
cores  are  retained  within  brass,  stainless  steel,  or  clear  acetate  liners  inside  the 
samp  ing  barrel.  The  probe  rods  are  then  retracted,  bringing  the  sampling  device  to  the 
surface.  The  soil  sample  can  then  be  extruded  from  the  liners  for  lithologic  logging,  or 
the  liners  can  be  cut  to  the  desired  length,  capped,  and  submitted  to  the  analytical 
laboratory  for  testing  of  the  undisturbed  samples. 
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If  the  probe-drive  sampling  technique  described  above  is  inappropriate,  inadequate, 
or  unable  to  efficiently  provide  sufficient  soil  samples  for  the  characterization  of  the 
site,  continuous  soil  samples  will  be  obtained  from  conventional  sore  boreholes  using  a 
hand  auger  or  similar  method  judged  acceptable  by  the  Parsons  ES  field  scientist. 
Procedures  will  be  modified,  if  necessary,  to  ensure  good  sample  recovery. 


The  Parsons  ES  field  scientist  will  be  responsible  for  observing  all  field  investigation 
activities,  maintaining  a  detailed  descriptive  log  of  all  subsurface  materials  recovered 
during  soil  coring,  photographing  representative  samples,  and  properly  labeling  and 
storing  samples.  An  example  geologic  boring  log  form  is  presented  as  Figure  I  1 
The  descriptive  log  will  contain: 


•  Sample  interval  (top  and  bottom  depth); 

•  Sample  recovery; 

•  Presence  or  absence  of  contamination  (as  indicated  by  OVM  readings); 

Lithologic  description,  including  relative  density,  color,  major  textural 
constituents,  minor  constituents,  porosity,  relative  moisture  content,  plasticity  of 
fines,  cohesiveness,  grain  size,  structure  or  stratification,  relative  permeability 
and  any  other  significant  observations;  and 

Depths  of  lithologic  contacts  and/or  significant  textural  changes  measured  and 
recorded  to  the  nearest  0. 1  foot. 


CCAS  personnel  will  be  responsible  for  identifying  the  location  of  all  utility  lines 
fuel  lines,  or  any  other  underground  infrastructure  prior  to  any  sampling  activities.  All 
necessary  digging  permits  will  be  obtained  through  AS  personnel  prior  to  mobilizing  to 
e  ield.  Parsons  ES  (Orlando)  personnel  currently  working  at  the  site  and  familiar 
with  site  infrastructure  may  aid  in  obtaining  necessary  permits.  If  necessary,  AS 
personnel  also  will  be  responsible  for  acquiring  drilling  and  monitoring  point 
installation  permits  for  the  proposed  locations.  Parsons  ES  and  the  USEPA  NRMRL 
will  provide  trained  operators  for  the  Geoprobe*  . 

3.1.3  Datum  Survey 

The  horizontal  location  of  all  soil  sampling  locations  relative  to  established  site 
coordinates  will  be  measured  by  a  surveyor.  Horizontal  coordinates  will  be  measured 
to  the  nearest  0  1  foot.  The  elevation  of  the  ground  surface  will  also  be  measured  to 
the  nearest  0. 1  foot  relative  to  US  Geological  Survey  (USGS)  msl  data. 

3.1.4  Site  Restoration 


After  sampling  is  complete,  each  sampling  location  will  be  restored  as  closely  to  its 
original  condition  as  possible.  Holes  created  by  the  Geoprobe  in  sandy  sods  similar  to 
ose  found  at  CCAS  tend  to  cave  in  soon  after  extraction  of  the  drive  sampler. 
However,  any  test  holes  remaining  open  after  extraction  of  the  push  rod  will  be  sealed 
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with  bentonite  chips,  pellets,  or  grout  to  eliminate  any  creation  or  enhancement  of 
contaminant  migration  pathways  to  the  groundwater.  Soil  sampling  using  the 
Geoprobe  creates  low  volumes  of  soil  waste.  Soil  not  used  for  sampling  will  be 

plaS™.in  5,5'ga)llon  drums  t0  awaU  Proper  disposal  by  Parsons  ES  personnel.  Alternate 
methods  of  soil  waste  disposal  will  be  considered  by  the  Parsons  ES  field  scientist  as 
recommended  by  Base  personnel. 

3.1.5  Equipment  Decontamination  Procedures 

Prior  to  arriving  at  the  site,  and  between  each  sampling  location;  probe  rods,  tips 
sleeves,  pushrods,  samplers,'  tools,  and  other  downhole  equipment  will  be 
decontaminated  using  a  high-pressure,  steam/hot  water  wash.  Only  potable  water  will 
be  used  for  decontamination. 

.  *kfWeen  ®J°h.  s0;1  samP.(e,  the  sampling  barrel  will  be  disassembled  and 
decontaminated  with  Alconox'  and  potable  water.  The  barrel  will  then  be  rinsed  with 
deionized  water  and  reassembled  with  new  liners.  Between  uses,  the  sampling  barrel 

will  be  wrapped  in  clean  plastic  or  foil  to  prevent  contamination. 

All  rinseate  will  be  collected  for  transportation  and  proper  disposal  by  CCAS 
personnel.  Alternate  methods  of  rinseate  disposal  will  be  considered  by  the  Parsons  ES 
field  scientist  as  recommended  by  AS  personnel. 

Potable  water  to  be  used  during  equipment  cleaning,  decontamination,  or  grouting 
will  be  obtained  from  one  of  the  Base  potable  water  supplies.  Water  use  approval  will 

c?ntacting  the  aPProPriate  facility  personnel.  The  field  scientist  will 
make  the  final  determination  as  to  the  suitability  of  site  water  for  these  activities 
Precautions  will  be  taken  to  minimize  any  impact  to  the  surrounding  area  that  might 
result  from  decontamination  operations.  S 

3.2  MONITORING  POINT  INSTALLATION 

To  further  characterize  site  hydrogeologic  conditions,  17  additional  groundwater 
mom  onng  points  will  be  installed  at  shallow  depths  and  intermediate  depths  at 
oca  ions  within  and  adjacent  to  Facility  1381.  Shallow  monitoring  points  (5  to  10  feet 

r-  ,einStalled.ft,3  locatIons-  Intermediate-depth  (25  to  30  feet  bgs)  monitoring 
p  wi  e  installed  at  all  12  locations.  The  following  sections  describe  the 
proposed  monitoring  point  locations  and  completion  intervals,  and  monitoring  point 
ins  ation  monitoring  point  development,  and  equipment  decontamination  procedures 
R  site  conditions  prevent  installation  of  monitoring  points,  groundwater  grab  samples 
will  be  collected  using  the  Geoprobe'  apparatus. 

3.2.1  Monitoring  Point  Locations  and  Completion  Intervals 

The  locations  of  the  proposed  groundwater  sampling  locations  are  identified  on 
igure  5.1.  the  proposed  locations  for  the  new  monitoring  points  were  determined 
based  on  a  review  of  data  gathered  during  previous  site  activities.  Monitoring  point 
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locations  were  selected  to  provide  hydrogeologic  data  necessary  for  successful 
implementation  of  a  site-specific  contaminant  fate  and  transport  model  and  to  monitor 
potential  chlorinated  solvent  migration  from  the  site,  including  data  on  natural 
attenuation  processes  in  the  CAH  plume.  The  17  proposed  locations  shown  on  Figure 
•  may  J?e,  m°dlfied  in  the  field  as  a  result  of  encountered  field  conditions  and 
acquired  field  data.  The  points  will  be  placed  with  the  intent  of  verifying  the 
downgradient  plume  extent  and  for  collecting  additional  data  from  within  and 
upgradient  from  the  plume. 


.  Mostmonitoring-points  installed  for  this  evaluation  will  be  installed  at  intermediate 
depths  (25  to  30  feet  bgs)  in  the  shallow  aquifer.  These  points  will  be  installed  to 
monitor  the  potential  migration  of  CAHs  through  the  mostly  uncharacterized 
intermediate  zone  of  the  shallow  aquifer.  Available  hydrogeologic  information 
(Figures  2.6  and  2.7)  suggest  that  preferential  contaminant  migration  may  occur  across 
the  top  of  the  silty  sand  zone  located  approximately  30  to  35  feet  bgs.  The  soil  matrix 
above  this  silty  sand  layer  is  comprised  of  highly  conductive  fine-  to  coarse-grained 
sands.  Nine  proposed  intermediate  depth  screened  interval  monitoring  points  will  be 
placed  adjacent  to  an  existing  well.  Eight  proposed  monitoring  points,  which  will 
consist  of  a  shallow  and  an  intermediate  depth  screened  interval  monitoring  point  will 
not  be  installed  adjacent  to  an  existing  monitoring  well.  Shallow  monitoring  points  will 
be  screened  near  the  water  table  surface,  or  approximately  5  to  10  feet  bgs. 

e  depth  mon’torin§  P°‘nts  wil1  be  screened  approximately  25  to  30  feet  bgs. 
All  shallow  monitoring  points  will  have  a  screened  interval  of  3  feet,  while  deeper 
points  will  have  6-inch  screens.  The  proposed  screened  intervals  will  help  mitigate  the 
dilution  of  water  samples  from  potential  vertical  mixing  of  contaminated  and 
uncontaminated  groundwater  in  the  monitoring  point  casing.  Adjustments  of  the  depth 
an  length  of  the  screened  interval  of  the  monitoring  points  may  be  necessary  in 

response  to  actual  aquifer  conditions  and  contaminant  distribution  identified  during 
Geoprobe  testing.  6 


3.2.2  Monitoring  Point  Installation  Procedures 
3.2.2. 1  Pre-Placement  Activities 


All  necessary  digging,  coring,  and  drilling  permits  will  be  obtained  prior  to 
mobilizing  to  the  field.  In  addition,  all  utility  lines  will  be  located,  and  proposed 
drilling  locations  will  be  cleared  prior  to  any  intrusive  activities. 

Water  to  be  used  in  monitoring  point  installation  and  equipment  cleaning  will  be 
obtained  from  one  of  the  CCAS  potable  water  supplies.  Water  use  approval  will  be 
verified  by  contacting  the  appropriate  facility  personnel.  The  field  scientist  will  make 
the  final  determination  as  to  the  suitability  of  site  water  for  these  activities. 

3.2.2. 2  Monitoring  Point  Materials  Decontamination 


Monitoring  point  installation  and  completion  materials  will  be  inspected  by  the  field 
scientist  and  determined  to  be  clean  and  acceptable  prior  to  use.  If  not  factory  sealed. 
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the  well  points,  casing,  and  tubing  will  be  cleaned  prior  to  use  with  a  high-pressure, 
steam/hot-water  cleaner  using  approved  water.  Materials  that  cannot  be  cleaned  to  the 
satisfaction  of  the  field  scientist  will  not  be  used. 

3.2. 2.3  Installation  and  Materials 

This  section  describes  the  procedures  to  be  used  tor  installation  of  monitoring 
points.  Monitoring  points  will  be  installed  using  either  0.375-inch  Teflon"  tubing 
connected  to  a  0.5-inch-diameter  stainless  steel  screen  or  a  0.5-inch  inside-diameter 
(ID)/0.75-meh  outside-diameter  (OD)  polyvinyl  chloride  (PVC)  screen  and  casing. 

3.2.2.3.1  Intermediate  Monitoring  Points 

The  intermediate  monitoring  points  will  be  installed  in  boreholes  punched  using  the 
Geoprobe  .  Each  intermediate-depth  monitoring  point  will  be  constructed  of  a 
sacrificial  drive  point  attached  to  a  length  of  0.5-inch-diameter  stainless  steel  mesh  that 
will  function  as  the  well  screen,  which  in  turn  will  be  connected  to  0.375-inch  Teflon 
tubing. 

To  install  the  intermediate  monitoring  points,  the  borehole  is  punched  and  sampled 
to  several  feet  above  the  target  depth  for  the  monitoring  point.  The  probe  rods  are 
withdrawn  from  the  borehole,  and  the  soil  sampler  is  replaced  with  the  well  point 
assembly.  An  appropriate  length  of  Teflon  tubing  is  threaded  through  the  probe  rods 
and  attached  to  the  well  point.  The  assembly  is  lowered  into  the  borehole  and  then 
driven  down  to  the  target  depth  and  sampling  zone.  The  probe  rods  are  removed, 
leaving  the  sacrificial  tip,  screen  assembly,  and  tubing  behind.  The  soil  is  likely  to  cave 
in  around  the  screen  and  tube  assembly;  where  this  does  not  occur,  silica  sand  will  be 
emplaced  to  create  a  sand  pack  around  the  well  point,  and  the  borehole  annular  space 
around  the  tubing  above  the  sand  pack  will  be  tilled  with  granular  bentonite  or  grout  to 
seal  it.  Monitoring  point  construction  details  will  be  noted  on  a  Monitoring  Point 
Installation  Record  form  (Figure  3.4). 

3.2.2.3.2  Shallow  Monitoring  Points 

If  subsurface  conditions  permit,  shallow  monitoring  points  will  be  constructed  of 
0.75-inch-OD/0.5-inch-ID  PVC  casing  and  well  screen  to  provide  additional  water 
level  information.  Approximately  3  feet  of  factory-slotted  screen  will  be  installed  for 
each  shallow  monitoring  point.  Shallow  0.5-inch-ID  PVC  monitoring  points  will  be 
installed  by  punching  and  sampling  a  borehole  with  the  Geoprobe\  Effective 
installation  of  the  shallow  monitoring  points  requires  that  the  boreholes  remain  open 
temporarily  after  the  borehole  is  punched  and  the  rods  are  withdrawn.  Upon  removing 
the  rods,  the  borehole  depth  will  be  measured  to  determine  if  the  hole  remains  open.  If 
the  borehole  is  open,  the  0.5-inch-ID  PVC  casing  and  screen  will  be  placed  at  the 
appropriate  depths.  The  annular  space  around  the  screen  will  be  filled  with  sand  filter 
pack,  and  the  annulus  around  the  casing  will  be  tilled  with  grout  or  bentonite. 
Monitoring  point  construction  details  will  be  noted  on  a  Monitoring  Point  Installation 
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MONITORING  POINT  INSTALLATION  RFCORD 

JOB  NAME  — FACILITY  1381 - - - -  MONITORING  POINT  NUMBER  _ 

JOB  NUMBER  729691 - INSTALLATION  DATE _ LOCATION _ 

DATUM  ELEVATION  - - - __  GROUND  SURFACE  ELEVATION 

DATUM  FOR  WATER  LEVEL  MEASUREMENT  _ _ 

SCREEN  DIAMETER  Sc  MATERIAL _ _ _ SLOT  SIZE 

RISER  DIAMETER  MATERIAL _ BOREHOLE  DIAMETER _ 

CONE  PENETROMETER  CONTRACTOR _ _ _ _  £s  REPRESENTATIVE _ 


GROUND  SURFACE- 


CONCRETE 


-VENTED  CAP 
-COVER 


THREADED  COUPLING 


LENGTH  OF  SOLID 
RISER:  _ 


SOUD  RISER 


TOTAL  DEPTH 
OF  MONITORING 
POINT: _ 


SCREEN 


LENGTH  OF 
SCREEN: _ 

SCREEN  SLOT 
SIZE:  0.01 " 


(NOT  TO  SCALE) 


LENGTH  OF  BACKFILLED 
BOREHOLE:  _ 

BACKFILLED  WITH:  _ 


FIGURE  3.4 


STABILIZED  WATER  LEVEL _ 

BELOW  DATUM. 

TOTAL  MONITORING  POINT  DEPTH 
BELOW  DATUM. 

GROUND  SURFACE  _ 


MONITORING  POINT 
INSTALLATION  RECORD 


Facility  1381 
Demonstration  of  RNA 
Cape  Canaveral  Air  Station.  Florida 


ENGINEERING  SCIENCE,  INC, 

Denver.  Colorado 
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Record  form  (Figure  3.4).  This  information  will  become  part  of  the  permanent  field 
record  for  the  site. 

Monitoring  point  screens  will  be  constructed  of  flush-threaded.  Schedule  40  PVC 
with  an  ID  of  0.5  inch.  The  screens  will  be  factory  slotted  with  0.01-inch  openings. 
Monitoring  point  screens  will  be  placed  to  sample  and  provide  water  level  information 
at  or  near  the  water  table.  Blank  monitoring  point  casing  will  be  constructed  of 
Schedule  40  PVC  with  an  ID  of  0.5  inch.  All  monitoring  point  casing  sections  will  be 
flush-threaded;  joints  will  not  be  glued.  The  casing  at  each  monitoring  point  will  be 

fitted  with  a  bottom  cap  and' a  top  cap  constructed  of  PVC. 

If  subsurface  conditions  do  not  permit  the  boreholes  to  stay  open  (i.e.,  if  the 
formation  collapses  in  the  hole),  monitoring  points  constructed  of  0. 375-inc'h  Teflon" 
as  described  in  Section  3. 2. 2. 3.1  will  be  installed.  Should  0.5-inch-lD  PVC  shallow 
monitoring  points  not  be  installed,  the  only  resulting  data  gap  will  be  the  lack  of  water 
level  information  for  that  particular  location.  The  decision  to  install  0.5-inch-lD  PVC’ 
monitoring  points  will  be  made  in  the  field  once  the  open-hole  stability  of  subsurface 
soils  and  Geoprobe  equipment  can  be  evaluated. 

The  field  scientist  will  verify  and  record  the  total  depth  ot  the  monitoring  point,  the 
lengths  of  all  casing  sections,  and  the  depth  to  the  top  of  all  monitoring  point 
completion  materials.  All  lengths  and  depths  will  be  measured  to  the  nearest  0. 1  foot. 

3. 2. 2. 4  Monitoring  Point  Completion  or  Abandonment 

A  number  of  the  monitoring  points  will  be  completed  above  grade,  and  as  needed, 
steel  or  PVC  protective  casing  will  be  used  to  protect  the  well  points  from  tampering 
and  damage.  The  number  of  permanent  monitoring  points  will  be  determined  by  the 
Parsons  ES  field  scientist.  The  completion  of  the  monitoring  points  will  be  similar  to 
those  protecting  the  existing  monitoring  wells  unless  otherwise  specified  by  AS 
personnel. 

Those  monitoring  points  not  completed  with  an  external  protective  casing  will  be 
abandoned.  The  PVC  casing  and  screen  or  Teflon  tubing  will  be  extracted  as  far  as 
possible  and  discarded.  While  holes  created  with  the  Geoprobe"  in  sandy  soils  similar 
to  those  found  at  CCAS  tend  to  cave  in  soon  after  extraction  ot  the  drive  rod,  any  test 
holes  remaining  open  after  extraction  of  the  casing  will  be  sealed  with  bentonite  chips, 
pellets,  or  grout  to  eliminate  any  creation  or  enhancement  ot  contaminant  migration 
pathways  to  the  groundwater.  Atter  monitoring  point  completion  or  abandonment, 
each  site  will  be  restored  as  closely  as  possible  to  its  original  condition. 

3.2.3  Monitoring  Point  Development  and  Records 

The  monitoring  points  will  be  developed  prior  to  sampling  to  remove  fine  sediments 
from  the  portion  of  the  formation  adjacent  to  the  well  point  screen.  Development  will 
be  accomplished  using  a  peristaltic  pump  provided  by  USEPA  NRMRL  or  Parsons  ES. 
The  pump  will  be  inserted  into  or  attached  to  the  well  point,  and  water  will  be  removed 
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until  DO,  pH,  temperature,  and  specific  conductivity  stabilize.  Monitoring  point 
development  will  occur  a  minimum  of  24  hours  prior  to  sampling. 

A  development  record  will  be  maintained  for  each  monitoring  point.  The 
development  record  will  be  completed  in  the  field  by  the  field  scientist.  Figure  3.5  is 
an  example  of  a  development  record  used  for  similar  well  installations.  Development 
records  will  include: 

•  Monitoring  point  number; 

•  Date  and  time  of  development; 

•  Development  method; 

•  Monitoring  point  depth; 

•  Volume  of  water  produced; 

•  Description  of  water  produced; 

•  Post-development  water  level  and  monitoring  point  depth;  and 

•  Field  analytical  measurements,  including  pH  and  specific  conductivity. 

Development  waters  will  be  collected  and  stored  in  pickup  tanks  and  transferred  to 
holding  tanks  at  the  Trident  Wastewater  Treatment  Plant  (WWTP).  The  industrial 
wastewater  will  then  be  disposed  of  in  accordance  with  Field  Sampling  Procedures, 
Volume  2,  Of  The  Program  Wide  Generic  Workplan  (Parsons  ES,  1995)  for  the  AS. 
Alternate  methods  of  water  disposal  will  be  considered  by  the  Parsons  ES  field  scientist 
as  recommended  by  AS  personnel. 

3.2.4  Monitoring  Point  Location  and  Datum  Survey 

The  location  and  elevation  of  the  well  points  will  be  surveyed  soon  after  completion. 
Horizontal  coordinates  will  be  measured  to  the  nearest  0. 1  foot  relative  to  established 
Base  coordinates.  The  elevation  of  the  ground  surface  adjacent  to  the  protective  casing 
will  be  measured  relative  to  the  USGS  msl  datum.  The  ground  surface  elevation  will 
be  measured  to  the  nearest  0.1  foot.  A  top-of-casing  datum  will  be  measured  to  the 
nearest  0.01  foot  for  all  monitoring  points  constructed  of  0.5-inch  PVC  casing  and  well 
screen.  Because  water  levels  cannot  be  measured  through  monitoring  point  tubing,  no 
datum  elevation,  such  as  top  of  casing,  will  be  measured  for  monitoring  points 
constructed  with  Teflon'1’'  tubing. 

3.2.5  Water  Level  Measurements 

Water  levels  at  existing  monitoring  wells  and  0.5-inch  PVC  monitoring  points  will 
be  measured  within  a  short  time  period  so  that  the  water  level  data  are  comparable. 
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MONITORING  POINT  DEVELOPMENT  RECORD 


Job  Number:  729691  79700 
Location  Cape  Canaveral  AS 
Well  Number _ 

Bee-Development  Information 

Water  Level: _ 

Water  Characteristics 


Job  Name:  Facility  13 

by _ 

^Measurement  Datum__ 
Time  (Start):, 


Total  Depth  of  Well:, 


Color_ _ _ _ _ 

Odor:  None  Weak  ™~ 

Any  Films  or  Immiscible  Material  _ 

P** - - -  Temperature(°C). 

Specific  Conductance(pS/cm)_ _ 


.Clear  Cloudy 
Moderate  Strong 


nterim  Water  Characteristic*; 


Gallons  Removed 


Temperature  (°C) _ _ 

Specific  Conductance(pS/cm), 


Post-Development  Information 


Water  Level: 


Approximate  Volume  Removed: 
Water  Characteristics 


Time  (Finish): _ 

Total  Depth  of  Well:, 


Color _ _ _ Qear 

Odor:  None  Weak  Moderal 

Any  Films  or  Immiscible  Material  _ _ 

PH— - - - Temperature(°C> 

Specific  Conductance(fiS/cm)_ _ 


Clear  Cloudy 
Moderate  Strong 


Comments: 


FIGURE  3.5 

MONITORING  POINT 
DEVELOPMENT  RECORD 


Facility  1 381 
Demonstration  of  RNA 
Cape  Canaveral  Air  Station,  Florida 

PARSONS 

ENGINEERING  SCIENCE,  INC. 

Denver,  Colorado 
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The  depth  to  water  below  the  measurement  datum  will  be  measured  to  the  nearest  0.01 
foot  using  an  electric  water  level  probe  or  an  oil/water  interface  probe. 

3.3  GROUNDWATER  SAMPLING  PROCEDURES 

This  section  describes  the  scope  of  work  required  for  collection  of  groundwater 
quality  samples.  Samples  will  be  collected  from  site  monitoring  wells  (i.e.,  previously 
installed  wells)  and  newly  installed  groundwater  monitoring  points.  A  peristaltic  pump 
or  bladder  pump  with  dedicated  high-density  polyethylene  (HDPE)  tubing  will  be  used 
to  collect  groundwater  samples  at  all  wells  and  monitoring  points.  A  Grundfos*  Redi¬ 
al0  II  pump  may  be  used  for  monitoring  well  purging  prior  to  sampling.  In  order  to 
maintain  a  high  degree  of  QC  during  this  sampling  event,  the  procedures  described  in 
the  following  sections  will  be  followed. 

Sampling  will  be  conducted  by  qualified  scientists  and  technicians  from  Parson  ES 
and  the  USEPA  NRMRL  who  are  trained  in  the  conduct  of  groundwater  sampling, 
records  documentation,  and  chain-of-custody  procedures.  In  addition,  sampling 
personnel  will  have  thoroughly  reviewed  this  work  plan  prior  to  sample  acquisition  and 
will  have  a  copy  of  the  work  plan  available  onsite  tor  reference.  Groundwater 
sampling  includes  the  following  activities: 

•  Assembly  and  preparation  of  equipment  and  supplies; 

•  Inspection  of  the  monitoring  well/point  integrity  including: 

-  Protective  cover,  cap,  and  lock, 

-  External  surface  seal  and  pad, 

-  Monitoring  point  stick-up,  cap,  and  datum  reference,  and 

-  Internal  surface  seal; 

•  Groundwater  sampling,  including: 

-  Water  level  and  product  thickness  measurements, 

-  Visual  inspection  of  sample  water, 

-  Monitoring  well/point  casing  evacuation,  and 

-  Sample  collection; 

•  Sample  preservation  and  shipment,  including: 

-  Sample  preparation, 

-  Onsite  measurement  of  physical  parameters,  and 
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-  Sample  labeling; 

•  Completion  of  sampling  records:  and 

•  Sample  disposition. 


Detailed  groundwater  sampling  and  sample  handling  procedures  are  presented  in 
following  sections. 

3.3.1  Preparation  for  Sampling 

All  equipment  to  be  used  for  sampling  will  be  assembled  and  properly  cleaned  and 
calibrated  (if  required)  prior  to  arriving  in  the  field.  In  addition,  all  record-keeping 
materials  will  be  gathered  prior  to  leaving  the  office. 

3.3.1. 1  Equipment  Cleaning 

All  portions  of  sampling  and  test  equipment  that  will  contact  the  sample  matrix  will 
be  thoroughly  cleaned  before  each  use.  This  includes  the  Geoprobe""  sampling  tools, 
sampling  pumps,  nondisposable  bailers,  water  level  probe  and  cable,  test  equipment  for 
onsite  use,  and  other  equipment  or  portions  thereof  that  will  contact  the  samples. 
Given  the  types  of  sample  analyses  to  be  conducted,  the  following  cleaning  protocol 
will  be  used: 

•  Wash  with  potable  water  and  phosphate- free  laboratory  detergent  (HP-11 
detergent  solutions,  as  appropriate); 

•  Rinse  with  potable  water; 

•  Rinse  with  isopropyl  alcohol; 

•  Rinse  with  distilled  or  deionized  water;  and 

•  Air  dry. 


Any  deviations  from  these  procedures  will  be  documented  in  the  field  scientist's 
field  notebook  and  on  the  groundwater  sampling  record  (Figure  3.6). 

If  precleaned,  disposable  sampling  equipment  is  used,  the  cleaning  protocol 
specified  above  will  not  be  required.  Laboratory-supplied  sample  containers  will  be 
cleaned  and  sealed  by  the  laboratory.  The  type  of  container  provided  and  the  method 
of  container  decontaminatioruwill  be  documented  in  the  USEPA  mobile  laboratory's 
permanent  record  of  the  sampling  event. 

3.3.1.2  Equipment  Calibration 

As  required,  field  analytical  equipment  will  be  calibrated  according  to  the 
manufacturers  specifications  prior  to  field  use.  This  applies  to  equipment  used  for 
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GROUNDWATER  SAMPLING  RECORD 


Sampling  Location  Cape  Canaveral.  Facility  n»| 
Sampling  Dates  _ 


GROUND  WATER  SAMPLING  RECORD  -  MONITORING  WELL 


(number) 


'  SAMPLING: 
SAMPLE  COLLECTED  BY¬ 
WEATHER: _ 


of  Parsons  ES 


,  1996 


.  a.mVp.m. 


DATUM  FOR  WATER  DEPTH  MEASUREMENT  (Describe):. 


MONITORING  WELL  CONDITION: 

[  ]  LOCKED: 

WELL  NUMBER  (IS  -  IS  NOT)  APPARENT 

STEEL  CASING  CONDITION  IS: _ 

INNER  PVC  CASING  CONDITION  IS: 


[  ]  UNLOCKED 


- -  wiuymun  10. 

rW™  DEPTH  MEASUREMENT  DATUM  (IS  -  IS  NOT)  APPARENT 
f  i  MnwS^CIES  C0RRECTED  BY  SAMPLE  COLLECTOR 
[  ]  MONITORING  WELL  REQUIRED  REPAIR  (describe): _ 


Check-off 

U  ] 


2[  ] 


EQUIPMENT  CLEANED  BEFORE  USE  WITH. 
Items  Cleaned  (List):. 


PRODUCT  DEPTH 

Measured  with: 


Other  comments: 


-FT.  BELOW  DATUM 


WATER  DEPTH 

Measured  with: 

- r  i .  BELOW  DATUM 

3[  ] 

WATER-CONDITION  BEFORE  WELL  EVACUATION  (Describe)- 
Appearance: 

Odor: 

4[  ] 

Other  Comments: 

WELL  EVACUATION: 

Method: 

Volume  Removed: 

Observations:  Water  (slightly  -  very)  cloudy 

Water  level  (rose  -  fell  -  no  change) 

Water  odors: 

FIGURE  3.6 

GROUNDWATER 
SAMPLING  RECORD 

Facility  1381 
Demonstration  of  RNA 
Cape  Canaveral  Air  Station.  Florida 


PARSONS 

ENGINEERING  SCIENCE,  INC 

Denver,  Colorado 
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Groundwater  Sampling  Record 

Monitoring  Well  No. _ (Cont'd) 

5  [  ]  SAMPLE  EXTRACTION  METHOD: 

(  ]  Bailer  made  of:, _ _ _ 

[  ]  Pump,  type:__  ”  — 

(  ]  Other,  describe: _ _ _ ,  _ 

Sample  obtained  is  [X]  GRAB;  [  ]  COMPOSITE  SAMPLE 

6  l  ]  ON-SITE  MEASUREMENTS: 

Measured  with: 

Measured  with: _ 

Measured  with: 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ _ 

Measured  with: _ 

Measured  with: _ 

Measured  with: _ 


Temp:__ _ °  £ 

pH:_ _ 

Conductivity: _ 

Dissolved  Oxygen: _ 

Redox  Potential: _ _ 

Salinity:  ___ _ 

Nitrate: _ 

Sulfate:  _ _ 

Ferrous  Iron: _ 


^  C  3  SAMPLE  CONTAINERS  (material,  number,  size): 


8[  3 


9[  ] 


10  [  ] 


ON-SITE  SAMPLE  TREATMENT: 


Filtration:  Method _ _  Containers:. 

Method - —  Containers:. 

Method — — - - -  Containers:. 


[  ]  Preservatives  added: 

Method — — - - -  Containers:. 

Method - _  Containers:. 

Method - - - Containers:. 

Method - - - ...  Containers:. 


CONTAINER  HANDLING: 

[  ]  Container  Sides  Labeled 
[  ]  Container  Lids  Taped 
[  ]  Containers  Placed  in  Ice  Chest 

OTHER  COMMENTS: _ 


FIGURE  3.6  (Continued) 

GROUNDWATER 
SAMPLING  RECORD 

Facility  1381 
Demonstration  of  RNA 
Cape  Canaveral  Air  Station,  Florida 

PARSONS  ~ 

ENGINEERING  SCIENCE,  INC. 

Denver,  Colorado 
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onsite  measurements  of  DO,  pH,  electrical  conductivity,  temperature,  ORP.  sulfate, 
nitrate,  ferrous  iron  (Fe2+),  and  other  field  parameters  listed  on  Table  3. 1 . 

3.3.2  Well  and  Monitoring  Point  Sampling  Procedures 

Special  care  will  be  taken  to  prevent  contamination  of  the  groundwater  and  extracted 
samples.  The  primary  way  in  which  sample  contamination  can  occur  is  through  cross¬ 
contamination  due  to  insufficient  cleaning  of  equipment  between  wells  and  monitoring 
points.  To  prevent  such  contamination,  the  water  level  probe  and  cable  used  to 
determine  static  water  levels  and  total  well  depths  will  be  thoroughly  cleaned  before 
and  after  field  use  and  between  uses  at  different  sampling  locations  according  to  the 
procedures  presented  in  Section  3.3. 1.1.  Dedicated  tubing  will  be  used  at  each  well  or 
monitoring  point  developed,  purged,  and/or  sampled  with  the  sampling  pump.  Pumps 
and  nondisposable  bailers  will  be  decontaminated  according  to  procedures  listed  in 
Section  3.3. 1.1.  In  addition  to  the  use  of  properly  cleaned  equipment,  a  clean  pair  of 
new,  disposable  nitrile  or  latex  gloves  will  be  worn  by  the  sampling  personnel  each 
time  a  different  well  or  monitoring  point  is  sampled. 

The  following  paragraphs  present  the  procedures  to  be  followed  for  groundwater 
sample  collection  from  groundwater  monitoring  wells  and  monitoring  points.  These 
activities  will  be  performed  in  the  order  presented  below.  Exceptions  to  this  procedure 
will  be  noted  in  the  field  scientist's  field  notebook  or  on  the  groundwater  sampling 
record. 

3.3.2.1  Preparation  of  Location 

Prior  to  starting  the  sampling  procedure,  the  area  around  the  existing  wells  and  new 
monitoring  points  will  be  cleared  of  foreign  materials,  such  as  brush,  rocks,  and  debris. 
These  procedures  will  prevent  sampling  equipment  from  inadvertently  contacting  debris 
around  the  monitoring  well/point. 

3. 3.2.2  Water  Level  and  Total  Depth  Measurements 

Prior  to  removing  water  Irom  the  monitoring  well  or  P VC-cased  monitoring  point, 
the  static  water  level  will  be  measured.  An  electric  water  level  probe  will  be  used  to 
measure  the  depth  to  groundwater  below  the  datum  to  the  nearest  0.01  foot.  After 
measuring  the  static  water  level,  the  water  level  probe  will  be  slowly  lowered  to  the 
bottom  of  the  monitoring  well/point,  and  the  depth  will  be  measured  to  the  nearest  0.01 
foot.  Based  on  these  measurements,  the  volume  of  water  to  be  purged  from  the 
monitoring  well/point  will  be  calculated. 

3.3 .2.3  Monitoring  Well/Point  Purging 

The  volume  of  water  contained  within  the  monitoring  well/point  casing  at  the  time 
of  sampling  will  be  calculated,  and  at  least  three  times  the  calculated  volume  will  be 
removed  from  the  well/point.  A  peristaltic  pump  will  be  used  for  monitoring  well  and 
monitoring  point  purging,  depth  and  volume  permitting,  and  a  Grundfos  Redi-Flo  lT 
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pump,  Waterra  inertial  pump,  or  bailer  will  be  used  to  purge  all  monitoring  wells  or 
points  in  which  a  peristaltic  pump  cannot  be  used.  All  purge  waters  will  be  collected 
for  proper  disposal  by  the  Base. 


If  a  monitoring  well/point  is  evacuated  to  a  dry  state  during  purging,  the  monitoring 
well/point  will  be  allowed  to  recharge,  and  the  sample  will  be  collected  as  soon  as 
sufficient  water  is  present  in  the  monitoring  well/point  to  obtain  the  necessary  sample 
quantity.  Sample  compositing  or  sampling  over  a  lengthy  period  by  accumulating 
small  volumes  of  water  at  different  times  to  obtain  a  sample  of  sufficient  volume  will 
not  be  allowed. 

3.3.2.4  Sample  Extraction  • 

Dedicated  HDPE  tubing  and  a  peristaltic  pump  will  be  used  to  extract  groundwater 
samples  from  monitoring  wells/points  whenever  depth  to  groundwater  permits; 
otherwise,  a  bladder  pump,  a  Waterra'5'  inertial  pump,  or  a  bailer  will  be  used.  The 
tubing,  pump,  or  bailer  will  be  lowered  through  the  casing  into  the  water  gently  to 
prevent  splashing.  The  pumping  rate  will  be  set  low  enough  so  that  cavitation  does  not 
occur  along  the  length  of  the  HDPE  tubing.  The  sample  will  be  transferred  directly 
into  the  appropriate  sample  container.  The  water  will  be  carefully  poured  down  the 
inner  walls  of  the  sample  bottle  to  minimize  aeration  of  the  sample. 

Unless  other  instructions  are  given  by  the  USEPA  mobile  laboratory,  sample 
containers  will  be  completely  filled  so  that  no  air  space  remains  in  the  container. 
Excess  water  collected  during  sampling  will  be  disposed  ol  in  the  same  manner  as 
purge  water. 

3.3.2.5  Grab  Sampling 


In  the  event  monitoring  points  are  not  installed,  groundwater  grab  samples  will  be 
collected  using  the  Geoprobe®  apparatus.  To  collect  these  samples,  a  properly 
decontaminated,  screened  probe  tip  will  be  driven  to  the  desired  sampling  depth.  As  it 
is  driven  to  depth,  the  screen  will  be  protected  inside  the  probe  rods.  After  reaching 
the  desired  depth,  the  outer  rods  will  be  withdrawn  to  expose  the  screen.  Purging  and 
sampling  procedures  will  be  identical  to  those  for  monitoring  points.  After  sampling, 
the  rods  and  screen  will  be  withdrawn,  and  the  holes  will  be  abandoned  as  described  in 
Sections  3.1.4  and  3. 2. 2. 4. 

3.3.3  Onsite  Groundwater  Parameter  Measurement 

As  indicated  on  Table  3.1,  many  of  the  groundwater  chemical  parameters  will  be 
measured  onsite  by  USEPA  staff.  Some  of  the  measurements  will  be  made  with  direct- 
reading  meters,  while  others  will  be  made  using  a  Hach"  portable  colorimeter  in 
accordance  with  specific  Hach""  analytical  procedures.  These  procedures  are  described 
in  the  following  subsections. 
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All  glassware  or  plasticware  used  in  the  analyses  will  have  been  cleaned  prior  to 
sample  collection  by  thoroughly  washing  with  a  solution  of  laboratory-grade, 
phosphate-free  detergent  (e.g.,  Alconox")  and  water,  and  rinsing  with  isopropyl 
alcohol  and  deionized  water  to  prevent  interference  or  cross-contamination  between 
measurements.  If  concentrations  of  an  analyte  are  above  the  range  detectable  by  the 
titrimetric  or  colorimetric  methods,  the  analysis  will  be  repeated  by  diluting  the 
groundwater  sample  with  distilled  water  until  the  analyte  concentration  falls  to  a  level 
within  the  range  of  the  method.  All  rinseate  and  sample  reagents  accumulated  during 
groundwater  analysis  will  be  collected  in  glass  containers  fitted  with  screw  caps.  These 
waste  containers  will  be  clearly  labeled  as  to  their  contents  and  carefully  stored  for 
proper  disposal. 

3.3.3. 1  Dissolved  Oxygen  Measurements 

DO  measurements  will  be  made  using  a  meter  with  a  downhole  oxygen  sensor  or  a 
sensor  in  a  flow-through  cell  before  and  immediately  following  groundwater  sample 
acquisition.  When  DO  measurements  are  taken  in  monitoring  wells/points  that  have 
not  yet  been  sampled,  the  existing  monitoring  wells/points  will  be  purged  until  DO 
levels  stabilize.  The  lowest  stable  DO  reading  will  be  recorded. 

3.3.3.2  pH,  Temperature,  and  Specific  Conductance 

Because  the  pH,  temperature,  and  specific  conductance  of  a  groundwater  sample  can 
change  significantly  within  a  short  time  following  sample  acquisition;  these  parameters 
will  be  measured  in  the  field  in  unfiltered,  unpreserved,  "fresh"  water  collected  using 
the  same  technique  as  the  samples  taken  tor  laboratory  analyses.  The  measurements 
will  be  made  in  a  flow-through  cell  or  a  clean  glass  container  separate  from  those 
intended  for  laboratory  analysis,  and  the  measured  values  will  be  recorded  in  the 
groundwater  sampling  record  (Figure  3.6). 

3.3. 3.3  Oxidation/Reduction  Potential 

The  ORP  of  groundwater  is  an  indication  of  the  relative  tendency  of  a  solution  to 
accept  or  transfer  electrons.  ORP  reactions  in  groundwater  are  usually  biologically 
mediated;  therefore,  the  ORP  of  a  groundwater  system  depends  upon  and  influences 
rates  of  biodegradation.  ORPs  can  be  used  to  provide  real-time  data  on  the  location  of 
the  contaminant  plume,  especially  in  areas  undergoing  anaerobic  biodegradation.  The 
ORP  of  a  groundwater  sample  taken  inside  the  contaminant  plume  should  be  somewhat 
less  than  that  taken  in  the  upgradient  location. 

The  ORP  of  a  groundwater  sample  can  change  significantly  within  a  short  time 
following  sample  acquisition  and  exposure  to  atmospheric  oxygen.  As  a  result,  this 
parameter  will  be  measured  in  the  field  in  unfiltered,  unpreserved,  “fresh”  water 
collected  by  the  same  technique  as  the  samples  taken  for  laboratory  analyses.  The 
measurements  will  be  made  as  quickly  as  possible  in  a  clean  glass  container  separate 
from  those  intended  for  laboratory  analysis  or  in  a  flow-through  cell. 
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3. 3.3.4  Alkalinity  Measurements 

Alkalinity  in  groundwater  helps  buffer  the  groundwater  system  against  acids 
generated  through  both  aerobic  and  anaerobic  biodegradation  processes.  Alkalinity  of 
the  groundwater  sample  will  be  measured  in  the  field  by  experienced  USEPA  NRMRL 
scientists  via  titrimetric  analysis  using  USEPA-approved  Hach®  Method  8221  (0  to 
5,000  mg/L  as  calcium  carbonate)  or  a  similar  method.  Alkalinity  of  the  groundwater 
sample  will  also  be  measured  in  the  laboratory  using  USEPA  Method  310. 1 . 

3.3.3.5  Nitrate-  and  Nitrite-Nitrogen  Measurements 

Nitrate-nitrogen  concentrations  are  of  interest  because  nitrate  can  act  as  an  electron 
acceptor  during  biodegradation  under  anaerobic  soil  or  groundwater  conditions. 
Nitrate-nitrogen  is  also  a  potential  nitrogen  source  for  biomass  formation  for 
hydrocarbon-degrading  bacteria.  Nitrite-nitrogen  is  an  intermediate  byproduct  in  both 
ammonia  nitrification  and  nitrate  reduction  in  anaerobic  environments. 

Nitrate-  and  nitrite-nitrogen  concentrations  in  groundwater  will  be  measured  in  the 
field  by  experienced  USEPA  NRMRL  scientists  via  colorimetric  analysis  using  a  Hach" 
DR/700  Portable  Colorimeter.  Nitrate  concentrations  in  groundwater  samples  will  be 
analyzed  after  preparation  with  Hach®  Method  8039  (0  to  30.0  mg/L  N03).  Nitrite 
concentrations  in  groundwater  samples  will  be  analyzed  after  preparation  with  USEPA- 
approved  Hach  Method  8507  (0  to  0.35  mg/L  NOi)  or  a  similar  method. 
Alternatively,  samples  may  be  submitted  for  laboratory  analysis  using  USEPA  Method 
353.1  or  its  equivalent. 

3.3.3. 6  Sulfate  and  Sulfide  Sulfur  Measurements 

Sulfate  in  groundwater  is  a  potential  electron  acceptor  for  biodegradation  in 
anaerobic  environments,  and  sulfide  is  resultant  after  sulfate  reduction.  A  USEPA 
NRMRL  scientist  will  measure  sulfate  and  sulfide  concentrations  via  colorimetric 
analysis  with  a  Haclf  DR/700  Portable  Colorimeter  after  appropriate  sample 
preparation.  USEPA-approved  Hach®  Methods  8051  (0  to  70.0  mg/L  S04)  and  8131 
(0.60  mg/L  S")  will  be  used  to  prepare  samples  and  analyze  sulfate  and  sulfide 
concentrations,  respectively.  Samples  may  also  be  submitted  for  fixed-base  laboratory 
analysis  using  a  method  such  as  Waters  Capillary  Electrophoresis  Method  N-601  or  an 
equivalent. 

3. 3.3. 7  Total  Iron,  Ferrous  Iron,  and  Ferric  Iron  Measurements 

Iron  is  an  important  trace  nutrient  for  bacterial  growth,  and  different  states  of  iron 
can  affect  the  ORP  of  the  groundwater  and  act  as  an  electron  acceptor  for  biological 
metabolism  under  anaerobic  conditions.  Iron  concentrations  will  be  measured  in  the 
field  via  colorimetric  analysis  with  a  Hach'"'  DR/700  Portable  Colorimeter  after 
appropriate  sample  preparation.  Haclf  Method  8008  (or  similar)  for  total  soluble  iron 
(0  to  3.0  mg/L  Fe  +  Fe  )  and  Hach""  Method  8146  (or  similar)  for  ferrous  iron  (0 
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to  3.0  mg/L  Fe2+)  will  be  used  to  prepare  and  quantitate  the  samples.  Ferric  iron  will 
be  quantitated  by  subtracting  ferrous  iron  levels  from  total  iron  levels. 

3.3.3.8  Manganese  Measurements 

Manganese  is  a  potential  electron  acceptor  under  anaerobic  environments. 
Manganese  concentrations  will  be  quantitated  in  the  field  using  colorimetric  analysis 
with  a  Hach  DR/700  Portable  Colorimeter.  USEPA-approved  Hach  “  Method  8034  (0 
to  20.0  mg/L  Mn)  or  similar  will  be  used  for  quantitation  of  manganese  concentrations. 

3.3.3.9  Carbon  Dioxide  Measurements 

Carbon  dioxide  concentrations  are  of  interest  because  carbon  dioxide  is  a  byproduct 
of  all  biodegradation  reactions.  In  addition,  carbon  dioxide  in  groundwater  is  a 
potential  electron  acceptor  for  methanogenic  biodegradation  under  anaerobic 
conditions.  Carbon  dioxide  concentrations  in  groundwater  will  be  measured  in  the  field 
by  USEPA  NRMRL  scientists  via  titrimetric  analysis  using  Haclr  Method  1436-01  (0 
to  250  mg/L  as  C02). 

3.4  SAMPLE  HANDLING  FOR  LABORATORY  ANALYSIS 

This  section  describes  the  handling  of  samples  from  the  time  of  sampling  until  the 
samples  are  delivered  to  USEPA  field  laboratory. 

3.4.1  Sample  Preservation 

The  USEPA  laboratory  support  personnel  will  add  any  necessary  chemical 
preservatives  prior  to  filling  the  sample  containers.  Samples  will  be  prepared  for 
transportation  to  the  analytical  laboratory  by  placing  the  samples  in  a  cooler  containing 
ice  to  maintain  a  shipping  temperature  of  as  close  to  4  degrees  centigrade  (°C)  as 
possible.  Samples  will  be  delivered  promptly  to  USEPA  field  laboratory  personnel, 
who  will  be  responsible  for  shipment  of  appropriate  samples  to  the  NRMRL  in  Ada,' 
Oklahoma  for  fixed-base  analysis. 

3.4.2  Sample  Container  and  Labels 

Sample  containers  and  appropriate  container  lids  will  be  provided  by  the  USEPA 
field  laboratory  (see  Appendix  B).  The  sample  containers  will  be  tilled  as  described  in 
Sections  3.1.2  and  3. 3. 2. 4,  and  the  container  lids  will  be  tightly  closed.  The  sample 
label  will  be  firmly  attached  to  the  container  side,  and  the  following  information  will  be 
legibly  and  indelibly  written  on  the  label: 

•  Facility  name; 

•  Sample  identification; 

•  Sample  type  (e.g.,  groundwater,  soil); 
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•  Sampling  date; 

•  Sampling  time; 

•  Preservatives  added; 

•  Sample  collector's  initials,  and 

•  Analyses  requested. 

3.4.3  Sample  Shipment^ 

After  the  samples  are  sealed  and  labeled,  they  will  be  packaged  for  transport  to  the 
onsite  USEPA  field  laboratory.  The  packaged  samples  will  be  delivered  by  hand  to  the 
USEPA  field  laboratory.  Delivery  will  occur  as  soon  as  possible  after  sample 
acquisition. 

The  following  packaging  and  labeling  procedures  will  be  followed: 

•  Package  sample  so  that  it  will  not  leak,  spill,  or  vaporize  from  its  container; 

•  Cushion  samples  to  avoid  breakage;  and 

•  Add  ice  to  container  to  keep  samples  cool. 

USEPA  personnel  will  be  responsible  for  repackaging  and  overnight  shipment  of 
samples  to  the  NRMRL  in  Ada,  Oklahoma. 

3.4.4  Chain-of-Custody  Control 

Chain-of-custody  documentation  for  the  shipment  of  samples  from  the  USEPA  field 
laboratory  to  the  NRMRL  analytical  laboratory  in  Ada,  Oklahoma,  will  be  the 
responsibility  of  the  USEPA  field  personnel. 

3.4.5  Sampling  Records 

In  order  to  provide  complete  documentation  of  the  sampling  event,  detailed  records 
will  be  maintained  by  the  field  scientist.  At  a  minimum,  these  records  will  include  the 
following  information: 

•  Sample  location  (facility  name); 

•  Sample  identification; 

•  Sample  location  map  or  detailed  sketch; 

•  Date  and  time  of  sampling; 
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•  Sampling  method; 

•  Field  observations  of 

-  Sample  appearance,  and 

-  Sample  odor; 

•  Weather  conditions; 

•  Water  level  prior  to  purging  (groundwater  samples,  only); 

•  Total  monitoring  well/point  depth  (groundwater  samples,  only); 

•  Sample  depth  (soil  samples,  only); 

•  Purge  volume  (groundwater  samples,  only); 

•  Water  level  after  purging  (groundwater  samples,  only); 

•  Monitoring  well/point  condition  (groundwater  samples,  only); 

•  Sampler’s  identification; 

•  Field  measurements  of  pH,  temperature,  DO,  and  specific  conductivity 
(groundwater  samples,  only);  and 

•  Any  other  relevant  information. 

Groundwater  sampling  information  will  be  recorded  on  a  groundwater  sampling 
form.  Figure  3.6  is  an  example  of  the  groundwater  sampling  record.  Soil  sampling 
information  will  be  recorded  in  the  field  log  book.  ~  '  ° 

3.4.6  Laboratory  Analyses 

Laboratory  analyses  will  be  performed  on  all  groundwater  and  soil  samples  as  well 
as  the  QA/QC  samples  described  in  Section  4.  The  analytical  methods  for  this 
sampling  event  are  listed  in  Table  3.1.  Prior  to  sampling,  USEPA  NRMRL  personnel 
will  provide  a  sufficient  number  of  analyte-appropriate  sample  containers  for  the 
samples  to  be  collected.  All  containers,  preservatives,  and  shipping  requirements  will 
be  consistent  with  USEPA  protocol  or  those  listed  in  Appendix  B  of  this  plan. 

USEPA  laboratory  support  personnel  will  specify  the  necessary  QC  samples  and 
prepare  appropriate  QC  sample  containers.  For  samples  requiring  chemical 
preservation,  preservatives  will  be  added  to  containers  by  the  laboratory  or  USEPA 
NRMRL  field  personnel.  Containers,  ice  chests  with  adequate  padding,  and  cooling 
media  will  be  provided  by  USEPA  NRMRL  laboratory  personnel.  Sampling  personnel 
will  fill  the  sample  containers  and  return  the  samples  to  the  field  laboratory. 
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3.5  AQUIFER  TESTING 

3.5.1  Slug  Tests 

Slug  tests  may  be  conducted  on  selected  previously  installed  2-inch-lD  monitoring 
wells  to  estimate  the  hydraulic  conductivity  of  unconsolidated  deposits  at  the  site.  This 
information  is  required  to  accurately  estimate  the  velocity  of  groundwater  and 
contaminants  in  the  shallow  saturated  zone.  A  slug  test  is  a  single-well  hydraulic  test 
used  to  determine  the  hydraulic  conductivity  of  an  aquifer  in  the  immediate  vicinity  of 
the  tested  well.  Slug  tests  can  be  used  for  both  confined  and  unconfined  aquifers  that 
have  a  transmissivity  of  16ss  than  7,000  square  feet  per  day  (ft2/day).  Slug  testing  can 

be  performed  using  either  a  rising  head  or  a  falling  head  test;  at  this  site,  both  methods 
will  be  used  in  sequence. 

3. 5.1.1  Definitions 

•  Hydraulic  Conductivity  (K).  A  quantitative  measure  of  the  ability  of  porous 
material  to  transmit  water;  defined  as  the  volume  of  water  that  will  flow  through 

a  unit  cross-sectional  area  of  porous  or  fractured  material  per  unit  time  under  a 
unit  hydraulic  gradient. 

•  Transmissivity  (T).  A  quantitative  measure  of  the  ability  of  an  aquifer  to 

transmit  water.  It  is  the  product  of  the  hydraulic  conductivity  and  the  saturated 
thickness. 

•  Slug  Test.  Two  types  of  testing  are  possible:  rising  head  and  falling  head  tests. 

slug  test  consists  of  adding  a  slug  of  water  or  a  solid  cylinder  of  known  volume 
to  the  well  to  be  tested  or  removing  a  known  volume  of  water  or  cylinder  and 
measuring  the  rate  of  recovery  of  water  level  inside  the  well.  The  slug  of  a 
known  volume  acts  to  raise  or  lower  the  water  level  in  the  well. 

•  Rising  Head  Test.  A  test  used  in  an  individual  well  within  the  saturated  zone  to 
estimate  the  hydraulic  conductivity  of  the  surrounding  formation  by  lowering  the 
water  level  in  the  well  and  measuring  the  rate  of  recovery  of  the  water  level.  The 

water  level  may  be  lowered  by  pumping,  bailing,  or  removing  a  submerged  slug 
from  the  well. 

•  Falling  Head  Test.  A  test  used  in  an  individual  well  to  estimate  the  hydraulic 
conductivity  of  the  surrounding  formation  by  raising  the  water  level  in  the  well 
by  insertion  of  a  slug  or  quantity  of  water,  and  then  measuring  the  rate  of  drop  in 
the  water  level. 

3.5. 1.2  Equipment 

The  following  equipment  will  be  used  to  conduct  a  slug  test: 

•  Teflon  ,  PVC,  or  metal  slugs; 
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•  Nylon  or  polypropylene  rope; 

•  Electric  water  level  indicator; 

•  Pressure  transducer/sensor; 

•  Field  logbook/ forms;  and 

•  Automatic  data-recording  instrument  (such  as  the  Hermit  Environmental  Data 

Logger  ,  In-Situ,  Inc.  Model  SE1000B,  or  equivalent). 

r 

3.5.1.3  General  Test  Methods 

Slug  tests  are  accomplished  by  either  removing  a  slug  or  quantity  of  water  (rising 
head)  or  introducing  a  slug  (falling  head),  and  then  allowing  the  water  level  to  stabilize 
while  taking  water  level  measurements  at  closely  spaced  time  intervals. 

Because  hydraulic  testing  will  be  completed  on  existing  wells,  it  will  be  assumed 
that  the  wells  were  properly  developed  and  that  water  levels  have  stabilized.  Slug 
testing  will  proceed  only  after  multiple  water  level  measurements  over  time  show  that 
static  water  levels  are  in  equilibrium.  During  the  slug  test,  the  water  level  change 
should  be  influenced  only  by  the  introduction  (or  removal)  of  the  slug  volume.  Other 
factors,  such  as  inadequate  well  development  or  extended  pumping  may  lead  to 
inaccurate  results;  in  addition,  slug  tests  will  not  be  performed  on  wells  with  free 
product.  The  field  scientist  will  determine  when  static  equilibrium  has  been  reached  in 
the  well. .  The  pressure  transducer,  slugs,  and  any  other  downhole  equipment  will  be 
decontaminated  prior  to  and  immediately  after  the  performance  of  each  slug  test  using 
the  procedures  described  in  Section  3.3. 1 . 1 . 

3.5.1.4  Falling  Head  Test 

The  falling  head  test  is  the  first  step  in  the  two-step  slug  testing  procedure.  The 
following  steps  describe  procedures  to  be  followed  during  performance  of  the  falling 
head  test.  b 

1.  Decontaminate  all  downhole  equipment  prior  to  initiating  the  test. 

2.  Open  the  well.  Where  wells  are  equipped  with  watertight  caps,  the  well 
should  be  unsealed  at  least  24  hours  prior  to  testing  to  allow  the  water 
level  to  stabilize.  The  protective  casing  will  remain  locked  during  this 
time  to  prevent  vandalism. 

3.  Prepare  the  aquifer  slug  test  data  form  (Figure  3.7)  with  entries  for: 

•  Borehole/well  number, 

♦  Project  number, 
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Aquifer  Test  Datasheet 


Location  _Cape  Cai 
Job  No.  729691.29 

Water  Level _ 

Measuring  Datum_ 

Weather _ 

Comments 


Client  AECEE 

Field  Scientist _ 

Total  Well  Depth _ 

Elevation  of  Datum_ 
Temp _ 


Well  No.. 
Date 


•  Project  name, 

•  Aquifer  testing  team, 

•  Climatic  data, 

•  Ground  surface  elevation, 

•  Top  of  well  casing  elevation, 

•  Identification  of  measuring  equipment  being  used, 

•  Page  number, 

•  Static  water  level,  and 

•  Date. 

4.  Measure  the  static  water  level  in  the  well  to  the  nearest  0.01  foot. 

5.  Lower  the  decontaminated  pressure  transducer  into  the  well  and  allow 
the  displaced  water  to  return  to  its  static  level.  This  can  be  determined 
by  periodic  water  level  measurements  until  the  static  water  level  in  the 
well  is  within  0.01  foot  of  the  original  static  water  level. 

6.  Lower  the  decontaminated  slug  into  the  well  to  just  above  the  water  level 
in  the  well. 

7.  Turn  on  the  data  logger  and  quickly  lower  the  slug  below  the  water 
table,  being  careful  not  to  disturb  the  pressure  transducer.  Follow  the 
owner’s  manual  for  proper  operation  of  the  data  logger. 

8.  Terminate  data  recording  when  the  water  level  stabilizes  in  the  well. 
The  well  will  be  considered  stabilized  for  termination  purposes  when  it 
has  recovered  80  to  90  percent  from  the  initial  displacement. 

3.5.1.5  Rising  Head  Test 


completion  of  the  falling  head  test,  the  rising  head  test  will 
The  following  steps  describe  the  rising  head  slug  test  procedure. 


be  performed. 


Measure  the  water  level  in  the  well  to  the  nearest  0.01  loot  to  ensure  that 
it  has  returned  to  the  static  water  level. 


Initiate  data  recording  and  quickly  withdraw  the  slug  from  the  well. 
Follow  the  owner’s  manual  for  proper  operation  of  the  data  logger. 
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3. 


Terminate  data  recording  when  the  water  level  stabilizes  in  the  well,  and 
remove  the  pressure  transducer  from  the  well  and  decontaminate.  The 
well  will  be  considered  stabilized  for  termination  purposes  when  it  has 
recovered  80  to  90  percent  from  the  initial  displacement. 

3.5.1. 6  Slug  Test  Data  Analysis 

Data  obtained  during  slug  testing  will  be  analyzed  using  AQTESOI.V™  (Geraghty 
&  Miller,  Inc.,  1994)  and  the  method  of  Bouwer  and  Rice  (1976)  and  Bouwer  (1989) 
for  unconfined  conditions. 
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SECTION  4 

QUALITY  ASSURANCE/QUALITY  CONTROL 


Field  QA/QC  procedures-  will  include  collection  of  field  duplicates  and  rinseate. 
field  and  trip  blanks;  decontamination  of  all  equipment  that  contacts  the  sample 
medium  before  and  after  each  use;  use  of  analyte-appropriate  containers;  and  chain-of- 
custody  procedures  for  sample  handling  and  tracking.  All  samples  to  be  transferred  to 
the  USEPA  mobile  or  fixed-base  laboratory  for  analysis  will  be  clearly  labeled  to 
indicate  sample  number,  location,  matrix  (e.g.,  groundwater),  and  analyses  requested. 
Samples  will  be  preserved  in  accordance  with  the  analytical  methods  to  be  used,  and 
sample  containers  will  be  packaged  in  coolers  with  ice  to  maintain  a  temperature  of  as 
close  to  4  degrees  Celsius  (°C)  as  possible. 

All  field  sampling  activities  will  be  recorded  in  a  bound,  sequentially  paginated  field 
notebook  in  permanent  ink.  All  sample  collection  entries  will  include  the  date,  time, 
sample  locations  and  numbers,  notations  of  field  observations,  and  the  sampler's  name 
and  signature.  Field  QC  samples  will  be  collected  in  accordance  with  the  program 
described  below,  and  as  summarized  in  Table  4. 1 . 

QA/QC  sampling  will  include  collection  and  analysis  of  duplicate  groundwater  and 
replicate  soil  samples,  rinseate  blanks,  field/trip  blanks,  and  matrix  spike  samples. 
Internal  laboratory  QC  analyses  will  involve  the  analysis  of  laboratory  control  samples 
(LCSs)  and  laboratory  method  blanks  (LMBs).  QA/QC  objectives  for  each  of  these 
samples,  blanks,  and  spikes  are  described  below. 

Duplicate  water  and  replicate  soil  samples  will  be  collected  at  a  frequency  of  1  for 
every  10  or  fewer  samples  of  similar  matrix.  Soil  and  groundwater  samples  collected 
with  the  Geoprobe®  sampler  should  provide  sufficient  volume  for  the  required 
replicate/duplicate  analyses.  Refer  to  Table  3. 1  and  Appendix  B  for  further  details  on 
sample  volume  requirements. 

One  rinseate  sample  will  be  collected  for  every  20  or  fewer  groundwater  samples 
collected  from  existing  wells.  Because  disposable  bailers  may  be  used  for  this  sampling 
event,  the  rinseate  sample  wiii  consist  of  a  sample  of  distilled  water  poured  into  a  new 
disposable  bailer  and  subsequently  transferred  into  a  sample  container  provided  by  the 
laboratory.  Rinseate  samples  will  be  analyzed  for  VOCs  only. 

A  field  blank  will  be  collected  for  every  20  or  fewer  groundwater  samples  (both 
from  groundwater  monitoring  point  and  groundwater  monitoring  well  sampling  events) 
to  assess  the  effects  of  ambient  conditions  in  the  field.  The  field  blank  will  consist  of  a 
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QA/QC  SAMPLING  PROGRAM 

FACILITY  1381 


l:\45229\1381\workplan\t4-l.xls 


sample  of  distilled  water  poured  into  a  laboratory-supplied  sample  container  while 
sampling  activities  are  underway.  The  field  blank  will  be  analyzed  for  VOCs. 

A  trip  blank  will  be  analyzed  to  assess  the  effects  of  ambient  conditions  on  sampling 
results  during  the  transportation  of  samples.  The  trip  blank  will  be  prepared  by  the 
laboratory.  A  trip  blank  will  be  transported  inside  each  cooler  which  contains  samples 
for  VOC  analysis.  Trip  blanks  will  be  analyzed  for  VOCs. 

Matrix  spikes  will  be  prepared  in  the  laboratory  and  used  to  establish  matrix  effects 
for  samples  analyzed  forrVOCs.  LCSs  and  LMBs  will  be  prepared  internally  by  the 
laboratory  and  will  be  analyzed  each  day  samples  from  the  site  are  analyzed.  Samples 
will  be  reanalyzed  in  cases'  where  the  LCS  or  LMB  are  out  of  the  control  limits. 
Control  charts  for  LCSs  and  LMBs  will  be  developed  by  the  laboratory  and  monitored 
for  the  analytical  methods  used  (see  Table  3.1). 
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SECTION  5 

DATA  ANALYSIS  AND  REPORT 


Once  the  data  collected  during  the  field  effort  are  assembled,  they  will  be  analyzed 
using  a  variety  of  methods.  For  example,  isopleth  maps  of  CAHs,  degradation 
products,  and  alternate  electron  acceptors  and  donors  will  be  used  to  evaluate  the 
occurrence  and  mechanisms  of  biodegradation  at  the  site,  using  the  relationships 
discussed  in  Section  2.  Surface  water  data  will  be  analyzed  to  determine  if  impact  to 
drainage  canals  has  occurred  by  contaminated  groundwater  discharge.  Additional 
procedures,  such  as  the  Thiessen  method,  may  be  used  to  estimate  contaminant  mass  in 
the  plume,  using  data  from  the  latest  sampling  event  and  from  previous  sampling 
events.  The  Thiessen  method,  as  presented  by  Dupont  et  al.  (1996a  and  1996b),  also 
may  be  used  to  evaluate  movement  of  the  center  of  mass  of  the  CAH  plume  over  time. 
This  information  will  give  an  indication  of  how  the  plume  has  changed  over  time,  and 
whether  the  plume  is  stable.  If  it  is  apparent  that  contaminant  mass  is  lost  over  time, 
then  it  is  highly  likely  that  biodegradation  is  occurring.  Site  contaminant  data  also  will 
be  used  to  estimate  rates  of  contaminant  mass  loss  through  biodegradation.  Site  data 
also  will  be  used  to  estimate  contaminant  flux  through  specified  areas.  Where  possible, 
the  data  also  will  be  applied  to  estimate  the  impacts  of  other  ongoing  or  planned 
remedial  actions  (such  as  air  sparging)  at  Facility  1381 . 

After  data  evaluation  and  analysis,  numerical  and/or  analytical  groundwater  models 
will  be  used  to  evaluate  the  fate  and  transport  of  CAHs  dissolved  in  groundwater  at  the 
site.  The  contaminant  fate  and  transport  modeling  effort  has  four  primary  objectives: 
1)  predict  the  future  extent  and  concentration  of  dissolved  contaminant  plumes  by 
modeling  the  effects  of  advection,  dispersion,  sorption,  and  biodegradation:  2)  assess 
the  possible  exposure  of  potential  downgradient  receptors  to  contaminant  concentrations 
that  exceed  levels  intended  to  be  protective  of  human  health  and  the  environment;  and 
3)  to  predict  plume  fate  and  transport  that  could  be  expected  Irom  engineered  remedial 
alternatives;  and  4)  to  provide  technical  support  for  selection  of  RNA  as  the  best 
remedial  alternative  at  regulatory  negotiations,  if  appropriate. 


The  results  of  the  modeling  and  RNA  evaluation  will  be  reported  in  an  appendix  as 
part  of  the  CMS  currently  being  prepared  for  the  site.  The  appendix  will  include  an 
assessment  of  the  potential  threat  to  human  health  and  the  environment  based  on 
modeled  contaminant  concentrations  and  distribution  and  upon  completion  of  potential 
exposure  pathways.  A  suggested  LTM  plan  with  point  of  compliance  well  locations 
and  sampling  frequencies  will  be  presented  if  RNA  is  sufficient  to  protect  human  health 
and  the  environment  at  Facility  1381.  If  RNA  is  not  sufficient  to  protect  human  health 
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and  the  environment,  an  additional  suggested  remedial  approach  incorporating  RNA 
will  be  presented.  The  evaluated  remedial  approach  will  consider  economic  and 
logistic  details  of  the  site  that  are  identified  as  of  fundamental  importance  in  the 
RFS/CMS.  For  example,  any  potential  engineered  remedial  options  might  require  use 
or  modification  of  the  pilot  air  sparging  system  currently  being  constructed/operated  at 
the  site  to  remediate  the  site  in  concert  with  RNA. 
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APPENDIX  A 
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ft.  msl 


6.33 

6.31 

6.38 

6.42 

2.75 

2.73 

2.76 

2.73 

4.95 

5.13 

4.97 

4.13 

3.91 

4.17 

5.61 

2.77 

5.65 

2.65 

2.15 

10.08 
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db 

I 

D 
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I 


I381-MWS01 

138I-MWD01 

1381-MWS02 

1381-MWD02 

1381-MWS03 

1381-MWD03 

1381-MWD04 

1381-MWS05 

1381-MWI05 

1381-MWD05 

1381-MWS06 

1381-MWS07 

1381-MWS08 

1381-MWD08 

1381-MWS09 

1381-MWI09 

1381-MWD09 

1381-MWS10 

1381-MWD10 

1381-MWS11 

1381-MWD11 

1381-MWS12 

1381-MWD12 

1381-MWS13 

1381-MWD13 

1381-MWS14 

1381-MWS15 

1381-MWS16 

1381-MWS17 

1381-MWD17 

1381-MWS18 

1381-MWD19 

1381-PZ01 

1381-PZ02 

1381-PZ03 

MW0STAFF2 

MW0STAFF3 

STILLING  GA 

LFMW-1  old 

LFMW-4  old 

LFMW-5  old 

LFMW-6  old 

LFMW-7  old 

LFMW-A-S  (L 

LFMW-A-D  (L 

LFMW-B-S  (M 

LFMW-B-I  (LF 

LFMW-C-S  (L 

LFMW-C-I  (LF 

LFMW-C-D  (L 

LFMW-D-S  (L 

LFMW-D-D  (L 

LFMW-E-S  (L 

LFMW-E-I  (LF 

LFMW-E-D  (L 

LFMW-F-S 

LFMW-G-S 

LFMW-H-S 

LFMW-H-I 

LFMW-H-D 

LFMW-I-S 

LFMW-J-S 

LFMW-K-S 


NA 

NA 

NA 

4.58 

4.61 

4.62 

r 

4.61 

3.82 

3.75 

2.05 

6.55 

6.61 

5.96 

5.94 

5.28 

5.07 

5.38 

2.71 

3.44 

6.15 

6.31 

6.51 

6.62 

4.71 
4.63 

6.50 
6.21 

3.50 
6.27 


3.64 

3.80 

1.56 
7.15 
8.28 

3.56 

3.12 
6.60 
8.95 
8.59 
7.24 
7.02 
6.58 
6.58 
6.47 
5.84 
6.02 

7.13 
6.88 
6.80 
6.61 
6.49 
6.07 
5.75 
5.72 
9.37 
6.70 
5.33 


4.50 

4.43 

4.52 

4.54 
4.56 

4.55 
10.18 
4.63 
4.67 
4.36 
4.75 
4.92 

4.69 

4.70 
4.43 

3.61 

4.40 
4.53 
4.35 
4.34 
4.91 
4.97 

4.41 
4.64 
4.74 
4.17 


artesian  well 


gage  read  4.0,  miiil  mVSmr=  ■ 
gage  read  4.0,  2CTO1  =  - 

4.34  - — 

5.07 

5.50 

4.90 

4.79 

4.31 

4.52 

4.85 

4.59 

4.57 

4.66 

4.75 

4.69 

4.65 

4.65 

5.13 

5.14 
5.07 
5.02 

5.35 
5.47 
5.43 
5.04 
5.56 

5.36 
5.17 


4.86 

4.22) 

4.97 

4.07/ 

4.88 

4.26) 

4.91 

4.24/  ' 

4.04 

4.34  V 

3.91 

4.39/ 

2.31 

9.92 

7.00 

4.18v 

7.04 

4.24  ) 

6.39 

3.93  / 

6.35 

4.34- 

5.56 

4.64 

5.19 

4.57  Y 

5.55 

4.53  /' 

3.00 

4.14y 

2.66 

4.11  / 

3.54 

3.5K 

6.36 

4.19\ 

6.52 

4.32  / 

6.90 

3.96 

4.77 

4.85  \  i 

5.02 

4.58  )' 

6.81 

4.10N  I 

6.85 

4.00/  ^ 

3.66 

4.58 

6.64 

3.80 

5.28 

4.80 

4.28 

4.23 1\ 

4.51 

3.97  H 

4.99 

4. 17Vr 

3.61 

4.25 

6.38 

3.91 

6.42 

3.97 

7.84 

3.91 

52msl  (11/14/95) 

55msl  (11/14/95) 

7.01 

5.21 

8.50 

5.28 

3.94 

4.52 

3.45 

4.46 

7.10 

3.81 

9,44 

4.03 

8.15 

5.29 

7.71 

4.12 

7.48 

4.11 

7.02 

4.22 

7.01 

4.32 

6.92 

4.24 

6.24 

4.25 

6.38 

4.29 

7.01 

5.25 

6.75 

5.27 

6.69 

5.18 

6.95 

4.68 

6.72 

5.12 

6.29 

5.25 

5.94 

5.24 

5.06 

5.70 

9.57 

5.36 

6.80 

5.26 

5.21 

5.29 
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1381  Section  2 
RFI/CMS  Revision:  0 

TABLE  2.4 

Facility  1381  -  Ordnance  Support  Facility  (1381)  ’  , 

Cape  Canaveral  Air  Station,  FL 

Groundwater  and  Surface  Water  Field  Measurement  Parameters 


AFIID 

LOCID 

LOGDATE 

(DD-MMM-YY) 

LOGTIME 

(HHMM) 

PH 

(s.u.) 

Cond  Turb 
(umhos)  (NTLD 

Temp 
(deg  C) 

CAPEC 

1381MWS01 

15-Dec-95 

1020 

7.00 

1320 

22 

25.4 

CAPEC 

1381MWD01 

15-Dec-95 

1000 

7.61 

3730 

7 

24.5 

CAPEC 

1381MWS02 

15 -Dec-95 

910 

7.06 

1300 

184 

24.8 

CAPEC 

1381MWD02 

15-Dec-95 

1020 

7.67 

4110 

8 

24.4 

CAPEC 

1381MWS03 

15-Dec-95 

1300 

7.22 

970 

196 

24.0 

CAPEC 

1381MWD03 

15-Dec-95 

1405 

8.14 

3920 

17 

24.6 

CAPEC 

1381MWD04 

10-Jan-96 

1045 

7.78 

1730 

2 

22.4 

CAPEC 

1381MWS05 

13-Mar-96 

1050 

7.01 

1490 

674 

21.5 

CAPEC 

1381MWI05 

13 -Mar-96 

1015 

7.49 

3280 

0 

22.8 

CAPEC 

1381MWD05 

13-Mar-96 

1120 

8.13 

2950 

20 

23.5 

CAPEC 

1381MWS07 

22-Mar-96 

1115 

7.20 

529 

125 

21.0 

CAPEC 

1381MWS08 

08-Mar-96 

1200 

6.96 

1290 

644 

19.9 

CAPEC 

1381MWD08 

08-Mar-96 

1415 

7.7 

5450 

0 

21.8 

CAPEC 

1381MWS09 

08-Mar-96 

1000 

7.02 

1420 

915 

20.7 

CAPEC 

1381MWD09 

08-Mar-96 

1015 

7.62 

3590 

12 

21.7 

CAPEC 

1381MWS10 

12-Mar-96 

1420 

7.05 

1310 

84 

20.4 

CAPEC 

1381MWD10 

12-Mar-96 

1515 

7.78 

4300 

6 

21.7 

CAPEC 

1381MWS11 

12-Mar-96 

1330 

6.89 

828 

65 

21.1 

CAPEC 

1381MWD11 

12-Mar-96 

1315 

7.49 

5550 

1 

22.5 

CAPEC 

1381MWD12 

13-Mar-96 

1515 

7.9 

3730 

2 

22.4 

CAPEC 

1381MWS13 

22-Mar-96 

0910 

7.22 

632 

999 

21.6 

CAPEC 

1381MWD13 

22-Mar-96 

1015 

7.37 

1910 

3 

23.7 

CAPEC 

1381MWS15 

22-Mar-96 

1325 

6.93 

1040 

250 

20.5 

CAPEC 

1381SW02 

17-Dec-95 

1330 

7.19 

1930 

9 

23.2 

CAPEC 

1381SW03 

17-Dec-95 

1030 

7.17 

1930 

5 

22.2 

CAPEC 

1381SW04 

17-Dec-95 

930 

6.87 

1970 

3 

21.6 

CAPEC 

1381SW05 

07-Mar-96 

1330 

7.7 

1050 

192 

24.3 

CAPEC 

1381SW06 

07-Mar-96 

1345 

7.71 

797 

62 

25.8 

CAPEC 

1381SW07 

07-Mar-96 

1445 

7.63 

779 

5 

25.4 

CAPEC 

1381SW08 

14-Mar-96 

1320 

7.26 

464 

44 

15.8 

\AT509\ENG\RFI\1 38 1\WTR-PARA.XLS 


5/6/96  10:16AM 


<D 

t>0 

a 

CU 


r 


vN 


\  S 
^ 4 


u 


O:\AT509\ENG\RFI\1 38  l\phase- 1\138 1  VGW.XLS  Page  2  7/25/96  2:07  PM 


■  r  r 

I 


O:\AT509\ENG\RFI\1 38  INphase- 1\  1 3 8 1 V GW.XLS  Page  3  7/25/96  2:07  PM 


O:\AT509\ENG\RFI\1381\phase-l\1381VGW.XLS  Page  4  7/25/96  2:07  PM 


O:\AT509\eng\rfi\1381\phase-4\1381VWG.XLS  Page  1  7/25/96  2:24  PM 


r 


o 

9  00  VO 

£  "T  § 

^  ^  n 


|  ?| 

^  ^  m 


O 

CO  -  vo 

>  £  OX 

$  .•  oo 

^ 


0  Q  Q 
Z  Z  Z 


Sl§i 


0*oQQQQQQ 

Z^ZZZZZZ 


g  g  o  <s  o  o  q  o 

zzz-'zzz^ 


QOQ^QOQr^ 

ZZZ-'ZZZ^ 


g  O  Q  Q  Q 

ro  Z  Z  Z  Z 


8  Q  O  o  o 
£  z  z  z  z 


8  9  o  o  Q 
2  z  z  z  z 


§  9  Q  G  o 

^  z  z  z  z 


§fc  h  5  fa 

as  oo  o 

n  JO  S  ©  o 

2  *  3  ~ 


< 

to 

O  fa  6k  J? 

8  *0  'O  O  Q 

3  K  "  Cl  z 

5 

O 


fa  2 

«  -K  O  Q 


< 

oo 

8  o 

8  1  1  o  Q 

cn  »n  o  z 

S-  •»  3  |m 


2fJ  g 

3  § 

3— T  £ 


=  S  s 


=■«  <S 
3*  OT  t* 
3*  u  E* 

3|  | 

n » 

3  5  « 

ii 

h®|j  73 

o  S-  o 
O  ra\  « 
H  U  >» 


I  3g 

P  So 

3  £  g 

o  x  sJ 

J  3  § 
>  < 
Pi  V3 
W 


gog^goaa 

ZZZwZZZZ 


SMS 


•">  fci  o  *"J  C*  ^  0 

£t*SO£*v©§*1© 

S^SzBKggs 


oIqoUqI 

B^2S?Z1 

—  ^  <N  * 


S  O  0  O  o 

r40Q^?Ovoo 

^  OO  pg-  vs  «  n 

CO  CN  04  (N  OO 


U  U  U  , 

i  i  i  ^ 

a  o  o  ^ 


.  u  d  S  d 
s  s  |  s 


y  ,  u  u 
a  H  o  a 
£  5  £  £ 
0*^00 


oo  ,  co  00 

>  d  .  3=  £ 

Q  *5  Q  Q 

CO  ^  CO  CO 


CO  i 

.  *  d 


8  2  o 
o  o  r- 
r-  r- 


vn  ^  o  vn 
—  ~ 


i!  •  §§ 

cs  —  ^ 


SJ  1  o  5  o 
>  O  S  ■§ 
coXHU 


-g  o  2  >;  -s 

s  «9  s  f  §  s 

3*35  •§  o  >, 

5  «  l)  •«  “S  G 

I  (2  s  (5  6  *> 


c  0 
«  c  0 

1  §  s 
ill 


77  « 

•C  £  O 

O  O  H 

M  M  « 


>  W  o  o  o  ^ 

tfl  O  E  5C  Jn  <s 


B  ^  c 
°  o  « 


>  £  o 
l>  O  O 
CO  Ol,  < 


Ills. 

I -S  -3  &  § 


E  |  8 

3  «o  C  c 

*rr  o  rt  c 

i  &  M 


^  O  8  ,P  v?  43  O 

<OUUh3fc22« 


O:\AT509\cng\rfi\1381\phase-4\1381VWG.XLS  Page  3  7/25/96  2:24  PM 


r 


1 

U3 


tJU 


■S 


o 

8 

a 

« 

JS 


o 


s 

Cu 

c$ 

<N 

VO 

m 

CN 


<D 

cj 

a, 


6 


O:\AT509\eng\rfi\l  38 1  \phase-4\  1 3  8 1  VWG.XLS 


O:\AT509\eng\rfi\l  38  l\phase-4\l  38 1  VWG.XLS 


O:\AT509\eng\rfi\l  38 l\phase-4\l 38 1  VWG.XLS  * 


O:\AT509\eng\rfi\1381\phase-4\1381VWG.XLS  Page  8  7/25/96  2:24  PM 


SBBBBBBBBBBEBIlHHfiHfilH 


opiJomo  xu(a £°32§g«NTf  -  o  o  _  o  o  „ 

'Sr:*  *  S  ~  S  ,  2  «  § 

_ _ _ _  10  —  —  CM  —  ~ 


ujjojojojq^l 


<m|  '  (cm 


3ojJ  -  Ns  8  8  3  s  I 
I  |<=o  —  co  co  g 


VOi-gVl  •  .  . 
VOMVl  •  .  .  . 


epwomo  euaiAiue^i  .  .  ,  , 

euomeuioionujp 

_ -woppKI  '  # 

euDmeuiojony 

-ojoiqoui 

©uo2UQq-|Xq|3  •  •  .  . 

VdOa-2‘1  •  •  •  . 
30a-n-suDj|  g  -  jg  , 


BfiflSBSiBg 

iipsiii! 

HUmHii 


3oa-z‘i-sp sslss?8°  -  o  o  o  o  |_|  |o|  |a|o 

_ *2lz f  5  ”  2  '  S  ‘ ?  *  2  *  §  slim  '|| 


”q-ns5S  • 

voa-s‘i  ■  •  ■  . 

voa-n  555. 

suQzuaqojo|i|oi(3 
_  ->*l  ' 


2  •  ^|£S  «  rs  2 


©ueruoqojoiqo 


©Pyinsia  uoqjDo  2  *  ^  . 


©uenjoi 


©uezueg 


©uojeovp*  .  I  .  I 


BIBUBflBBiBBiBiBBBiBlIBBBBBBBBBBBBB 

BIB!BBBBBBbbbbbbbbb81m88888B88888b 

liiiiii 

HHHHB 


peiduios  e,Da  gggg||||||||l|||!||g||m|^§S§§^§§§§§SS 

mdoa  <^o| o| co  Q|col^f-«  —  I  —  '  I  -  I  I  I  I  I  I  1  I  f  I  I  I  I  I  I — I — I — I 1 1 1 1 1 1 1  t  I 


aiooi  2  2  ™  2  s; 

S2§§§ 

X  X  X  X  X 

00  00  00  co  00 
00  00  co  co  co  1 


=  ^2  3222§i2£5$!£!i!;s8s:| 
£xixxxxxxxxli§||£* 

HiSS2|||||8888888, 


VA!  o>» 


d:\c-rfl\dota\HP-VOCJOS 
o:\at509\eng\rfl\1381  \HP-VOC.XLS 


S5555iiBBHninBHBHIBHBHflBI 


eppoinoiA 


^  2  cK  -o  L. 
O.  z  O  rJ<-> 


S  2  o  ° 
'  •—  »o 


— ""MBBMBBBIIII 


voi-zri 


VOX-lTl 


epjjoiqo  eue|Xqjo/j 


SSISBSBB5BBBSBBBBBBBbbbbbbbb 

iHuiiinniiiniiiuuHu 

■■eeeeeeeeeeeeeeeeeeee 

^B8hbhhhh8h8h  b 

^^EEEEEEEEEEHHHSiBBMMMei 

■BESniEBP""" 

ibbhmmimbh8mhimhbbI 


euQzuaq-iXqjg 


VdDd-Z‘1 


aoa-z'i-suDu 


30a-n-sp  .  s  S  gj 


o  o  g  o  „ 

§  2  s  2  ® 


3oa-i‘i 


voa-2‘i 


voa-i'i 


IIIIIIBIMBBBBBBBBBBBBBIBBBI 
BflBBBflBBBBIfllBBBBBBlIBBIBBIB 

^WEEEEEEEEEEEEEEEEEEEEEEEEE 

I^mbbbbbbbbbbbbbbbmmhmBHI 

■■UEEEEEEEEEEEEEEEEEE 


ouo2ueqojomo 


©PUinsiQ  uoqjDo 


U>  Who 


©u©n|o 


BiiflflflBflBBlBlllfllBBBBIIBIIBI 

IbbbbbbbbbbbbbbbbbbbmbbBSb 

ibbbbbbbbbbbbbbbbbbbbbmHH 


”  *  S  ^  ^CV|^I^I^Z)I^I^(>>0'0y<>cOcOcocOcOcO^'^v^r 


<>  O  <5 

o  o  o 

io  io  ^ 

CM  CM  W 


O  O  o 
CMC^ 


iBHBBBBBBBBSBBBBBBBBBBBBBBBiB 


a,001l!ll!IlIiI!II!IIIIlII 


04  CNJ  § 

£2i 

XXX 

oo  CO  CO 
CO  CO  CO 


§2cn 

ill 

CL  CL  Q. 

XXX 

co  co  co 
CO  CO  co 


CO  £ 

CO  O 

*—  2 


9  s  S 

*  c  ® 

A  -r  V 

i 

H  g  « 

Q  oc  • 


Q  g* 

w  E 

*2  « 

C/3 

3  g  j 

I  j  ^ 

Sis 

o  «  <c 

*  £  w  = 

n  3  i;  w 

M  «  <  g 

.j  <i>  «  <~, 

«  c  2  £ 

£  S  >  | 
H  ■§  g  S 
J?  S  I 


S  g-f 

s  s  a 

*  a 
r=  u 


es  — 

fa  C 

< 


43 

60 

C3 


0. 


t 


O:\AT509Vcng\rfi\1381\phasc-l\1381VSW.XLS 


S  I 
*  £ 
5  J  S 

U  h  ,« 

<a  -r  u 

■5  s  «s 

si  b 
.  co  « 

1 2  i 

«  «  3 

C  ►  CO 
-a  5  - 

S  c  5 
?  'J  Q 

3  Is 

2  Q  'S 

7*  ~ 

£*  a 


a> 

Vi 

a 

J3 

Or 


_w 

X 

(A 

$ 

> 

T— 

00 

CO 


<0 

w 

CO 

_C 

Q. 


00 

CO 


O) 

c 

jd 

<£ 

o 

in 


2 

o 


I 

I 

I 

I 


TABLE  3.X 

Facility  1381  -  Ordnance  Support  Facility  (1381) 
Cape  Canaveral  Air  Station,  FL 
Analytical  Data  Summary  for  Sediment  Samples 


TABLE  3.X 

Facility  1381  -  Ordnance  Support  Facility  (1381) 
Cape  Canaveral  Air  Station,  FL 
Analytical  Data  Summary  for  Sediment  Samples 


O:\AT509\ENG\RH\1 38 1\PHASE- 1\1 38 1  VSE.XLS 


TABLE 

Facility  1381  -  Ordnance  Support  Facility  (1381) 
Cape  Canaveral  Air  Station,  FL 
Phase  IV  -  Analytical  Data  Summary  for  Sediment  Sampl 
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ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORO 


Project  I.O.  ATS09 
Installation 


1 

» 

i! 

1 

11 


SAND,  fine,  tr  silt  little  to  so«e  shell  frag, 
loose,  very  pale  brown  (KJYR8/3).  dry, 
T-23C. 


SAND,  fine  to  tied,  tr  sBt  some  shea  frag, 
very  Are,  pale  yelow  (2.5Y8/4),  dry, 
T-24C. 


SANO.  fine  to  med,  tr  sat  some  she*  frag, 
very  firm,  light  olive  brown  (2.SYS/4).  wet 
T-24C. 


SDFNlSPtt-:/  ^ 


SOHO 


SANO,  fine  to  mea  tr  sat  some  shea  frag, 
very  firm,  light  o«ve  brown  (2.5Y5/4J.  wet 
T-24C.  At  15.7-15.9  SANO.  fine  to  med, 
and  snea  frag,  Mghl  olive  brown  (2.SY5/4). 
At  1S.9-17  SANO,  fine  to  med,  tr  silt  some 
shea  frag,  greenish  gray  (Gley  5G8/I). 


8orlng  terminated  at  18*. 


Post-It"  brand  fax  transmittal  memo  7671 


1 

Dept 
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Fax  * 
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o  ENGINEERING 

SOIL  BORING  LOG  AND  WELL 


-  SCIENCE 

CONSTRUCTION  RECORD 


Project  I.Q..ATS09  SI  »? 
Installation  Cape  Canaveral 
Site  Eac.  13  Si  -  Ordnance  Suoo. 
Boring/Well  I.D.  I38t-Mwnm 
Geologist/Engineer  Federico  Art 
Drilling  Method  Hollow  stem  An<fg 
Sampling  Method  2  1/4”  smi>  <Pnr 

Oate  Started  30-Nnv-a? _ 

Oate  Completed  30-Nov-Q3 
Driller  Groundwater  Protection  Ti 

I  Borehole  Diameter  (in) 

Depth  Drilled  (ft)  Si  _ 

Ground  Elevation  (ft)  8.393 
x-Coordinate  7Q74?fl  q\t 
I Y-Coordinate  isnj^7o  9«7 


Client  4Sth  Space  Winn 
Oate  Installed  30-Nov-a3 
Date  Grouted  30-Nov-93 
Casing  Material  2 '•  PVC 
Screen  Material  2“  pvp  n.m 
Casing  Interval  (ft)  o  to  — ; 
Screened  Interval  (ft)  — 3B 
Sump  Installed?  Yes 

Pad  Installed?  Yes _ 

Well  Depth  (ft)  so  _ 

Depth  to  Water  BTOC  (ft)_Z 
Date  Measured  07— Obs-a^ 
TOC  Elevation  (ft)  8.220 
Water  Level  MSL  (ft)  0.84 


Page  i  of  2 


™  —  CL  2? 

au_  a  ° 

6  Q] 

<0  I  r,  S  S 


LITHOLOGIC  DESCRIPTION 


o  P 

£  H 


•<  tr  ts 
>  •=  < 
®  3  « 


SANO.  fine,  tr  sit  little  to  some  shell  frag, 
loose,  grayish  brown  OOVRS/2).  <ty. 
T-22C. 


SANO.  fine  to  med.  tr  sit  little  to  some 
she*  frag,  very  firm,  pale  yellow  (2.SY8/2). 
dry.  T-24C. 


SAND,  fine  to  med,  tr  sitt.  little  to  some 
shell  frag,  very  flrm,ight  yellowish  brown 
(2.SY8/4),  wet.  T-24C. 


SANO,  fine  to  med.  tr  sHt,  some  shell  frag, 
very  firm,  greenish  gray  (Gley  SGB/l),  wet. 
T-24C. 


SANO,  fine,  tr  sat  tr  shell  frag,  dense, 
greenish  gray  (Gley  5G8/I),  wet.  T-24C. 


SANO,  fine,  tr  sat  tr  shell  frag,  firm, 

1000  greenish  gray  (Gley  5G8/1),  wet.  T»24C. 


WELL  DIAGRAM 
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ENGINEERING  -  SCIENCE 

SOIL  BORINS  LOS  ANO  WELL  CONSTRUCTION  RECORD 


LITHOLOGIC  DESCRIPTION 


soo  SAND.  fine,  tr  sit.  tr  shell  frag,  very  firm, 
greenish  gray  (Gley  SG8/1),  wet.  T-24C. 


SANO.  fine.  VtUe  to  some  sat.  Rttle  shell 
400  attie  clay,  loose,  greenish  gray  (Gley 
SGS/I),  wet,  T-24C. 

SANO,  fine.  Rttle  to  soae  skt  Rttle  she* 
iooo  frag,  Rttle  clay,  very  loose,  greenish  gray 
(Gley  S6S/I).  wet.  T*24C. 

SANO,  fine  to  med,  little  to  soae  *Rt  Rttle 
700  (0  Soae  shell  frag,  Rttle  clay,  very  loose, 
greenish  gray  (Gley  SG5/1),  wet.  T-24C. 

At  39-3811  and  3M-3G.S  CLAY,  greenish 
S50  gray  (Gley  SGS/I),  aolst 

SANO,  fine  to  med.  some  silt,  soae  shew 
innn  fr8*  ,oae  clay,  •»«»«.  Greenish  gray  (Gley 
1000  SG5/0.  wet  T-24C. 

SANO,  fine  to  aed,  soae  sRt  and  sheR  frag, 
100  50m®  clay,  loose,  greenish  gray  (Gley 
SGS/I).  wet  T-24C. 

SANa  fine  to  ned,  soae  silt,  and  then  frag, 
iao  some  clay,  loose,  greenish  gray  (Gley 
SGS/I),  wet  T-24C, 

SANa  fine  to  med.  some  silt  some  sheR 
100°  frag,  3ome  day,  firm,  greenish  gray  (Gley 
5G5/I).  wet  T-24C. 

woo  SAN0*  flrie  ,0  *°*e  sRt.  soae  sheR 

fraa  some  clay,  loose,  greenish  gray  (Gley 
SGS/1).  wet  T-24C. 

CLAY,  tr  sand,  tr  organics,  tr  shell  frag, 
stiff,  dark  oreenish  gray  (Gley  5G4/0. 
moist  to  dry,  T«24C. 


Screened  Interval 
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ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.O.  AT5QQ  <^f  f 
Installation  Cape  Canav. 
Site  Fac.  i3Ri  -  ornrmnr 
Sonng/weil  1,0.  T3BI-MW* 
Geologist/Engineer  Feat 
Drilling  Method  Hollow  St 
Sampling  Method  2  1/4”  « 
Oate  Started  CH-nec-ft^ 
Oate  Completed  oi-pe<~. 
OriUer  Groundwater  Protn 
Borehole  Diameter  (in)JJ 
Oepth  Drilled  (ft)  ia 
Ground  Elevation  (ft)  B.€ 
X-Coordinate  797<isi  g7, 
Y-coordinatei5O4360.r: 


Client  45th  Space  Winn 
Oate  Installed  Ot-Dec-a: 
Date  Grouted  02-Dec-9- 
Casing  Material  2”  PVP 
Screen  Material  21  Pvr  Q 
Casing  Interval  (ft)  Q  to 
Screened  Interval  (ft) 
Sump  Installed?  Yes 

Pad  Installed?  Ye* _ 

Well  Oepth  (ft)JZ. _ 

Oepth  to  Water  BTOC  (ft] 
Date  Measured  07— Der-c 
TOC  Elevation  (ft)  B.347 
Water  Level  MSL  (ft)  o.ai 


Page  i  of  i 
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LITHOLOGIC  DESCRIPTION 


SANO.  fine  to  medfe*  trace  of  silt,  some 
shell  fragments,  loose,  very  pale  brown 
(10YR7/4).  ary.  T-23C. 


SANO,  fine  to  medium,  trace  of  sit,  some 
shell  fragments,  very  firm,  yellow 
(I0YR7/8J.  dry.  T-24C. 


SANO.  fine  to  medkisi,  trace  of  silt,  and 
O.i  she*  fragments,  firm,  dark  yellow  brown 
OOYR4/U),  wet.  T-24C. 


5,14.  ao 
13.33 


SANO.  fine  to  medium,  trace  to  little  slit, 
some  the*  fragments,  very  firm,  pale  olive 
(5Y8/4).  wet.  T-24C.  At  te.Me.4  SANO, 
fine  to  medium,  utile  sHL  and  she* 
fragments,  pale  olive  (SY6/4). 

8orlng  terminated  at  18'. 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  AT509  ST  #9 _ 

Installation  Cape  Canaveral  AFS 
Site  .Egg.  1381  -  Ordnance  Support  l 

Boring/Well  I.D.  1381-MWSOi _ 

Geologist/Engineer  Federico  Artioli 
Drilling  Method  Hollow  Stem  Auner 
Sampling  Method  2  1/41’  Solit  Sn nnn 

Date  Started  3Q-Nov-Q3 _ 

Date  Completed  30-Nov-93 _ 

Driller  Groundwater  Protection.  Tnr 

Borehole  Diameter  (in)  10.25 _ 

Depth  Drilled  (ft)Jfi _ _ 

Ground  Elevation  (ft)  8.393  _ 

X-Coordinate  797423.170 _ 

Y-Co  ordinate  1504383^270 


Client  45th  Space  Wing 
Date  Installed  30-Nov-93 
Date  Grouted  02-Qec-93 
Casing  Material  2”  PVC 
Screen  Material  2“  PVC  o  n 
Casing  Interval  (ft)  O  to  -i 
Screened  Interval  (ft)  -5  j 

Sump  Installed?  Yes  _ 

Pad  Installed?  Yes _ 

Well  Oepth  (ft)JZ _ 

Depth  to  Water  BTOC  (ft)J 
Date  Measured  07-Dec-93 


TOC  Elevation  (ft)  8.251 
Water  Level  MSL  (ft)  0.91 


[Page  1  of  1 
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LITHOLOGIC  DESCRIPTION 


SANO,  fine,  tr  silt,  little  to  some  shell  frag, 
loose,  very  pale  brown  (10YR8/3).  dry, 
T-23C. 


SANO,  fine  to  med,  tr  silt,  some  sheH  frag, 
very  firm,  pale  yellow  (2.SY8/4),  dry, 
T-24C. 


SANO,  fine  to  med,  tr  silt,  some  shell  frag, 
very  firm,  light  olive  brown  (2.5Y5/4),  wet, 
T-24C. 


SANO,  fine  to  med.  tr  silt,  some  shell  frag, 
very  firm,  light  olive  brown  (2.5Y5/4),  wet. 
T*24C.  At  15.7-15.9  SANO,  fine  to  med, 
and  shell  frag,  light  olive  brown  (2.SYS/4). 
At  15.9-17  SANO,  fine  to  med,  tr  silt,  some 
shell  frag,  greenish  gray  (Gley  5G6/1). 


I 


I 

I 

I 
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c„„  0„0  ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 

Project  I.D._A_T509_SI_#2 _ 

Installation  Cape  Canaveral  afr _ 

SiteFac,  jjgi  -  or<3nancp  Support  F*r-jmY 


Boring/Well  I.O.  l3Sl-Mwnm _ 

Geologist/Engineer  Federico  Artinii 


Drilling  Method  Hollow  Ft^m  Auner 
Sampling  Method. 2  1/4"  Sniit  FPn»n 


Date  Started  30-Nov-qt 


Date  Completed  30-Nov-Q3 
Oriller  Groundwater  Promotion, 


Borehole  Diameter  (in)  8.25 

Oepth  Drilled  (ft)_5J _ 

Ground  Elevation  (ft)  8.393 


-Inc. 


X-Coordinate  797428.817 


Client  45th  Space  Winn 
Oate  Installed  30-Nov-qi 


Page  1  of  2 


Oate  Grouted  30— Nov— 93 
Casing  Material  2‘*  PVC 


Screen  Material  2"  PVC  nm 

Casing  Interval  (ft)  O  to  -3n _ 

Screened  Interval  (ft)  -38  to  -an 
Sump  Installed?  Yes 
Pad  Installed?  Yes 
Well  Oepth  (ft)  SO 
Depth  to  Water  BTOC  (ft)  7.38 
Oate  Measured  07-Dec-Q3 
TOC  Elevation  (ft)  8.220 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


|  Installation  Cape  Canavpral  AFS 
Site  Fac.  1381  -  Ordnance  Support 

_  Boring/Well  I.D.  1381-Mwnm _ 

H  Geologist/Engineer  Federico  Artioli 


Facilih 


Project  I.D.. 


[Page  2  of  2 


Nov-93 


tOO  65-46 
-19 

tOO  80-34 

-46 

80  58-46 

-12 

tOO  60-53 

-7 

tOO  70-60 
-10 

tOO  60-57 

-3 

85  32-38 

-0 

tOO  42-35 

-7 

tOO  36-42 

-0 


LITHOLOGIC  DESCRIPTION 


500  SAN0'  fine> tr  silt-  tr  shell  frag,  very  firm, 
greenish  gray  (Gley  SG8/1),  wet.  T-24C. 


SANO,  fine,  little  to  some  silt,  little  shell 
frag,  little  clay,  loose,  greenish  gray  (Gley 
5G5/I),  wet.  T-24C. 

SANO,  fine,  little  to  some  silt,  little  shell 
frag,  little  clay,  very  loose,  greenish  gray 
(Gley  SGS/I),  wet,  T-24C. 

SANO,  fine  to  med,  little  to  some  silt,  little 
to  some  shell  frag,  little  clay,  very  loose, 
greenish  gray  (Gley  5G5/I),  wet,  T-24C. 

At  30-39.1  and  39.4-39.S  CLAY,  greenish 
gray  (Gley  5G5/I),  moist. 

SANO,  fine  to  med,  some  silt,  some  shell 
frag,  some  clay,  loose,  greenish  gray  (Gley 
5GS/I).  wet.  T-24C. 

SANO,  fine  to  med,  some  silt,  and  shell  frag, 
some  clay,  loose,  greenish  gray  (Gley 
SG5/I),  wet,  T-24C. 

SANO,  fine  to  med,  some  silt,  and  shell  frag, 
some  clay,  loose,  greenish  gray  (Glev 
5G5/I),  wet  T-24C. 

SANO,  fine  to  med,  some  silt,  some  shell 
frag,  some  clay,  firm,  greenish  gray  (Glev 
SG5/1),  wet.  T-24C. 

SANO,  fine  to  med,  some  silt,  some  shell 
frag,  some  clay,  loose,  greenish  gray  (Gley 
5GS/I).  wet,  T-24C. 

CLAY,  tr  sand,  tr  organics,  tr  shell  frag, 
stiff,  dark  greenish  gray  (Gley  5G4/I), 
moist  to  dry,  T-24C. 


Boring  terminated  at  51'. 


(<Sunp>R -  Screened  Interval - [<Ben^[e: 
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ENGINEERING  -  SCIENCE 

IQ  l  nn  a  Mn  mi- i  i  ' . 1 


Project  I.O.  AT509  ST  #0 

1  Installation  Caoe  Canavpral  afs 

™  yej-<ai;'  ~  °rdnaiv:e  Snnnprt  Farilitw 

Boring/Well  I.O.  1381-MW9n2  '  tY - 

■  geologist/ tngmeer  Federirn  Artioij 

If  Uiillmy  Method  Hollow  Stem  Auqer 

\  aamP|in9  Method_2_i/4"  spijt  n 

1  Date  Started  Ol-Dec-Qi 

■  Date  Completed  oi-Der-s^ 

™  Driller  Groundwater  Proterti^n  rnr  ■ 

1  Borehole  Oiameter  (in)  10. 

■  Depth  Drilled  (ft)  18 

■  Ground  Elevation  (ft)  8.639 

T  X  Coordinate  797491  974 

1  Y  Coordinate  1504.?rr  771  “ 

T  T 1  •  1  Us?  *  ■ 

Client_45th  Snans  Wino 
Oate  Installed  01-Den-o^ 
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Date  Grouted  02-Der-Q^ 
Casing  Material_2 


PVC _ 

Screen  Material  2”  PVr  n  ni  ^ 
Casing  Interval  (ft)  O  tn 


Screened  Interval  (ft)  -5  to  -t* 
Sump  Installed?  Yes _ _ 


Well  Depth  (ft)JZ _ 

Depth  to  Water  BTOC  (ft)  7.44 
Date  Measured  07-Der-oi 
TOC  Elevation 


(ft)  8.347 
Water  Level  MSL  (ft)  O.fii 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D..CCAS  RFT  -  72757 Q 
jlnstallation  Cape  Canaveral  as 


-  Ordinance  Suonnrt 

Boring/Well  I.D.  1381-MWnn?  "ITY 


Seologist/Engineer  Federinn  Arfj^j 
_  Drilling  Method  Hollow  stem  Aunor 
Sampling  Method.2  1/4“  Sniit  sPn^ 
Date  Started  25-SeD-QK 


Date  Completed  25-Sen-.QR 
Driller  EDS 


Borehole  Diameter  (in)  io.?s 

Depth  Drilled  (ft)  53.0 _ 

_j>round  Elevation  (ft)  9.30 
X— Coordinate_797489i60_ 


10- 


— -(feet) 
SAMPLE 

BLOWS/6  IN 

o 

LU 

QC 

/A  (sample) 
fltrd-  Fltrd 
Adjstd  (ppm) 

1- 

o  5  , 

l-V  N/A 

| 

- 

0.1 

r_ 

15,15, 

[A  M.ll 

f 

88 

0 

\X  & 

I 

100 

42 

-V  12,23, 
W\  40,35 

58 

227 

V\  24.26 

58 

206  Si 

1/  5,5, 

F\J  14.10 

42 

13.2  0 

1 

Clien t _4$th  Space  Winn 

Date  Installed. 22-Reo-Qt; 


Page  1  of  2 


Date  Grouted  22-Rpo-qr 


Casing  Material  2”  Pvc 
Screen  Material  2‘ 

Casing  Interval  (ft)  -o.?s  tn  -ar 


_PVC  O.ni  siQj 


Screened  Interval  (ft)  -46  tn  -ri 
Sump  Installed?  No  ' 

Pad  Installed?  Yes 
Well  Depth 


(ft)_5J _ _ 

Depth  to  Water  BTOC  (ft)  4,ei 
Date  Measured  04— Anr— qb 
TOC  Elevation 


(ft)  9.15 

Water  Level  MSL  (ft)  4,54 


LITHOLOGIC  DESCRIPTION 


O.i  SAND,  fine  to  med,  trace  silt,  Itl  shell 
loose,  pale  yellow  (2.5Y7/4),  dry. 


SAND,  fine  to  med,  tarce  silt.  Itl  shell  v 
o  firm,  pale  yellow  (2.5Y7/4).  moist  to  wet. 


SOFN 


SOFN 


SAND,  fine  to  coarse,  trace  silt,  Itl  shell  snFw 
1.2  firm,  olive  (5Y5/4),  wet.  ’  ■ SDFN I 


WELL  DIAGRAM 


SAND,  fine,  trace  silt,  trace  shell, 


SDFN 


SAND,  fine,  trace  silt,  trace  shell,  dense, 


SDFN 


'  fine-  ‘race  si|t.  trace  shell,  firm,  SOFN 

bluish  nrat;  /cdc/h *  '  uuriN 


I  PARSONS  ENGINEERING  QOTprMocr 

. _ SOIL  BORING  LOG  ANO  WELL  CONSTOUCTTO^npn 

installation  Cape  Canaveral  as _ _  '  “ 

^Site_Facilitv  1381  -  nrdnanrC  siirnnrt  r mi  '  _ 

Boring/Well  I.D.  1381-Mwnn?  22  ' - £[.0,ect  LD--CCAS  RFT  - 

teologist/Engineer  Federinn  Arfinij  ‘  Client_45j£t  Spare  Wing _ 

- ~ - Date  Installed  22-FPn-o^ 
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BLOWS/6  IN 

XREC. 

OVA  (sample) 
Unfltrd  -  Fltrd 
■  Adjstd  (ppm) 

OVA  (borehole) 
(ppm) 

4.4,  67 

5,Q 

25.1 

10.6 

3,3.  tOO 
4,5 

39.5 

71.2 

2,2,  100 
2,9 

40.1 

46.5 

7,3.  tOO 
6,4 

51.4 

20.9 

6.8,  tOO 

6,9 

30.7 

13 

6,6,  tOO 

9, tO 

40.1 

14.2 

t2,t  2,  67 

16,20 

0.2 

15.2  ' 

12.20.  100 
21,22 

5.4 

23.7  ' 

2.2,  100 

2.2 

0.1 

..5  ; 

c 

2,2.  71 

3,3 

0.3 

c 

t3  £ 

LITHOLOGIC  DESCRIPTION 


SANO,  fine,  trace  silt,  trace  shell,  loose, 
bluish  gray  (5B5/1).  wet. 


SANO.  fine.  Itl  silt,  trace  shell,  trace  clay 
[  loose,  bluish  gray  (5B5/I),  wet 

SAND.  fine.  Itl  silt,  trace  shell,  Itl  clay.  v. 
loose,  drk  greenish  gray  (5B64/1).  wet. 

SANO.  fine  to  med,  trace  silt,  trace  shell 
loose,  greenish  gray  (5G5/1),  wet. 

SAND,  fine  to  med.  trace  silt.  Itl  to  and 
shell,  firm,  dark  greenish  gray  (5BG4/1), 
wet. 

SANO,  fine,  trace  silt,  trace  clay,  Itl  shell. 


LU  UJ 
Q  O 
o  o 

8  8 

— ;  co 

— 1 


WELL  OIAGRAM 


uia; 

(5BG4/I),  wet. 


SDCR/ 

clayL 


Boring  terminated  at  53  ft. 


JR  P* 


PARSONS  ENGINEERING  SCIENCE 


t Project  I.D._CCAS  RFT  -  727576 _ 

nstallation  Cape  Canaveral  as 

ite_Ea£ilily_l39)  -  Ordnance  sunrwt 
J3oring/Well  I.D.  1381-mwsor  rr>  n_Lx_ 

jeologist/Engineer  Federinn  Artinii 
^Drilling  Method  Hollow  fifpm  Ann^r 
Sampling  Method_2_l/4"  Split  Rnnnn" 

Date  Started  22-Sen-Q5  - 

5ate  Completed _22-SeD-fls 
Jriller  EDS  '  r 


Borehole  Diameter  (in)  1Q.?s 

Depth  Drilled  (ft)  16.0 _ 

_pround  Elevation  (ft)  8.24 
X-Coordinate  79743fi.BR 


-Coordinate  1504SB8  ar 


n/a 


10.10 

8.12 


88 


10- 


<D 


0.8 


1.5 


100 


—  MumUUUU|N  ncuunU 

Page  1  of  1 

Client_45th  Soace  Wing  — 

Date  Installed_22-SeD-fl.R 

Date  Grouted  22-Seo-AR 

Casing  Material  2"  PVC 

Screen  Material  2"  PVC  n  01  cinf 

Casing  Interval  (ft)  -o.?s  +0  -3  n 

Screened  Interval  (ft)  -3.0  to  -n  n 

Sump  Installed?  No  - - - - 

Pad  Installed?  Yes  - - 

Well  Depth  (ft)~13.0  '  - 

Depth  to  Water  BTOC  (ft)  3.8? 

uate  Measured  04-ADr-pfi  “ — - * 

TOC  Elevation  (ft)  8.38 

Water  Level  MSL  (ft)  4. 58  ' - 

1  m — r - - - _ 

LITHOLOGIC  DESCRIPTION 


SAND,  fine  grained,  trace  silt,  little  shell 
ragments,  loose,  light  gray,  (2.5  Y  7/ 2) 
dry. 


SAND,  fine  to  medium  grained,  trace  silt, 
little  to  some  shell  fragments,  firm,  light  * 
yellowish  brown  (2.5  Y  6/3),  wet. 


0.7 


6,6, 

12,10 


100  I 


1.5 


SAND,  fine  to  medium  grained,  trace  silt, 
little  shell  fragments,  firm,  light  yellowish 
brown  (2.5  Y  6/3),  wet;  at  11.0  to  12.0 
SAND,  coarse  to  fine  grained,  little  silt,  and 
shell  fragments,  firm  greenish  gray  (5BG 
5/1),  wet. 

SAND,  coarse  to  fine  grained,  trace  silt, 
little  to  some  shell  fragments,  firm,  bluish 
gray  (SB  5/1),  wet. 


LU 

Q 

S 

o 

w 

o 

w 

o 

Z3Z 

h- 

f— 

CO 

-< 

— 1 

SDFN 

SP 

SOFN 

SDFN/ 

SDCR 

SW: 

SDMD 

WELL  OIAGRAM 


;  to 


DRAFT 
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SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 
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Project  I.D.-CCAS  RFT  -  12J57G 

I  Installation. Cape  Canaveral  _ ~~~ 

Site_Ea£iliiyJjgt  -  pmnanre  Support 


■  .  — - - — Q.r(3n9DCff . 

Boring/Well  I.D.  1381-Mwnm _ 

E Geologist/Engineer  Federico  Ariinii 
rilling  Method  Hollow  Sfprn  Augpr 
Sampling  Method  2  1/4"  Roiii 
Date  Started  22-Sen-Q.c; 

“Date  Completed  22- 
Qriller  EDS 


■Sep-as 


Borehole  Diameter  (in)  10. 
Depth  Drilled  (ft)  53.0 
pround  Elevation  (ft)  8.24 


—  — '  ■  ■  \  *  W 

-Coordinate  797440.9E 
Y-Coordinate  I504SRR 


N/A 


71 


Client_45th  Space  Winn 
Date  Installed  22-Sen-QR 


Page  1  of  2 


- ~  }  v  y  7, 

Date  Grouted  22-Sen-Q*; 


Casing  Material  2M  PVC 


Screen  Material  _2"  PVC  n  nj  «i»t 
Casing  Interval  (ft)  -O.ps  in  -a*  c 


Screened  Interval  (fOj^&jto-si  5 
Sump  Installed?  No  "  — 

Pad  Installed?  Y^s  - - 

Well  Oepth  (ft)  51.5 


Depth  to  Water  BTOC  (ft)  3.75~ 
Date  Measured  04-Anr-QR 
TOC  Elevation  (ft)  8.30 
Water  Level  MSL  (ft). 


100 


7.4 


5,10, 

18,20 


100 


100 


1.7 


1.5 


6,5, 

10.10 


83 


0.1 


I  LITHOLOGIC  DESCRIPTION 

W  LU 
Q  O 

O  O 

o  o 
re  :e 

H-  H- 

CO 

— 1 

SANO,  fine.  trace  silt,  Itl  shell,  loose,  lot 
gray  (2.5Y7/2).  dry.  9 

SDFN  SP 

SANa  fine  to  med.  trace  silt,  trace  shell, 
firm,  brownish  yellow  (I0YR6/8).  wef  at  5  5 

^:°fSAN0,,«ne  to  med.  trace  silt  sole 
shell,  firm,  pale  yellow  (2.5Y7/3),  wet. 

SDFN 

SANO,  fine  to  med,  trace  silt.  Itl  shell 
loose,  Igt  yellowish  brown  (2.5Y6/3)  wef- 

at  III  to  12.0  SANO,  coarse  to  fine  f’tl  sMt' 
s.® "®  and  she|L  firm,  greenish  gray 

15BG5/I),  wet.  "  ' 

SDFN/ 

SOCR 

SW. 

!hTvC°arSe  t0  fine>  trace  silt- to  some 
snell,  firm,  greenish  gray  (5G5/I),  wet. 

SDCR  '! 

SP: 

SANO,  fine,  trfc&fp tr$e  fheHjJf  jrm, 
greenish  grayfcUSGfS/U,  /fretvv  U  i 

SDFN 

SANO.  fine,  trace  silt,  trace  shell.  Itl  clay  < 
loose,  drk  greenish  gray  (5G4/I),  wet. 

SDFN  V 

t®i  OIAGRAM 


PARSONS  ENGINEERING  SrTFMPP 
_ SOIL  BORING  LOG  AND  WELL  CONSTRUCTTnN^rnRn 

llnstallation  Cape  Canaveral  as _ _ 

1  Site  .Facility  1381  -  Ordnance  s.mnnrt  D  . 

Boring/Well  I.D.  1381-MWnn^  ^r0,ect  T.D.-CCAS  RFT  -  Z2JJ& 

iGeologist /Engineer  Federico  Arfmii  "  Client^45th  Space  W»nQ - 

1 — '  -  Date  Installed _22-SeD-95 


LQrt  Facility 
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z 

(sample) 
rd  -  Fltrd 
jstd  (ppm) 

J3J 

CO 

GO 
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LITHOLOGIC  DESCRIPTION 

LU 

C3 

o 

c_> 

re 

CQ 

C  ZZ  T? 
>  C  < 

°  B  n 

>- 

o 

♦ — 

_ i 

4,4, 

5.6 

71 

0 

0 

SAND,  fine,  trace  to  Itl  silt.  Itl  shell,  trace 
clay,  loose,  drk  greenish  gray  (5G4/1) 
wet. 

1,2, 

3,1 

00 

0.2 

0 

SAND.  fine,  trace  silt,  trace  shell.  Itl  clay, 
loose,  drk  greenish  gray  (5G4/1).  wet. 

SOFN 

2,2, 

7,7 

100 

0.1 

0 

SAND,  fine,  Itl  silt,  trace  shell,  Itl  to  some 
clay,  loose,  (5G4/I),  wet. 

SDCL 

2.3, 

7,5 

03 

0.3 

0 

SAND,  fine,  Itl  silt,  trace  shell.  Itl  to  some 
clay,  loose,  drk  greenish  gray  (5G4/t).wet. 

SOCL 

7.10. 

14.10 

00 

0.3 

0 

SAND,  fine,  Itl  silt,  Itl  to  and  shell,  trace  to 
Itl  clay.  v.  firm.  (5G4/I),  wet. 

SDCL 

2,2, 

6,6 

03 

0.0 

0 

SANO,  fine,  trace  silt,  and  shell,  some  to 
and  clay,  loose,  drk  greenish  gray. 

(5G4/1),  wet. 

SOCL 

10,0. 

10,14 

100 

1.0 

0 

SAND,  coarse  to  fine,  trace  silt,  and  shell 
trace  clay,  firm,  (5G4/I),  wet. 

SOCR 

6,9, 

6,7 

100 

1.1 

0 

SANO,  coarse  to  fine,  trace  silt,  some  to 

f^11  • 111  clay,  firm,  drk  greenish  gray 
{564/1),  wet. 

SOCR 

0.4, 

4,4 

100 

0.3 

0 

SANO,  coarse  to  fine,  trace  silt,  and  shell 

Itl  clay  loose,  (5G4/I).  wet. 

SDCR 

2,3. 

3,5 

79 

0.0 

0 

Sbnl,/ir,m’ 111  or9anics.  drk  greenish  gray 
(5BG4/I).  dry  to  moist 

CLAY  - 

Boring  terminated  at  53  ft. 

WELL  OIAGRAM 
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SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


P  ARSONS  ENGINEERING  SCIENCF 
_ SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 

Installation  Cape  Canaveral  ac; _ _ 

Site  .Facility  1381  -  Ordnance  Support  Facility  Project  I  D  PCA^  rft  _  rr>7K- 

Boring/Well  I.D.J381-MWDQ4  c„' t  45!?*  jSSS  wR - Z£I&J 

_Geologist/En9ineef _Fed$ricp  Ar.iol!  Date  i^ftallfg ”-n.% 
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^  L_  E  * 
OJ  ^  Q.  2 

CX  CX  J2 

I  € 

£  1  TD  O 


LITHOLOGIC  DESCRIPTION 


□  o 

o  o 

O  O 


WELL  DIAGRAM 


5,4 

5,4 

30 

0.2 

0 

SAND,  fine,  trace  silt,  trace  clay,  and  shell 
loose,  drk  greenish  gray  (5GY4/1),  wet. 

SDFN 

4,5. 

8,6 

40 

0.4 

0 

SAND,  coarse  to  fine,  trace  silt,  and  shell 

Itl  clay,  firm,  (5GY4/1). 

SOCR 

8,7, 

9,7 

30 

(.! 

0 

SAND,  coarse  to  fine,  Itl  silt,  trace  clay, 
and  shell,  firm,  drk  greenish  gray  (5GY4/1) 
wet.  ‘ 

SOCR 

6,9, 

6.5 

70 

0.9 

0 

SAND,  coarse  to  fine,  Itl  silt.  Itl  clay,  and 
shell,  firm,  (5GY4/1),  wet. 

SOCR 

7,Q. 

9,10 

100 

1.1 

0 

SANO,  coarse  to  fine,  Itl  silt,  Itl  clay,  and 
shell,  firm  (5GY4/1),  wet;  at  51.7  ft  CLAY 
stiff,  (5G4/1),  moist. 

SOCR/ 

CLAY 

N/A 

0 

N/A 

0 

No  recovery. 

5,4, 

4,5 

100 

1.1 

0 

CLAY,  trace  organics,  firm,  dark  greenish 
gray  (5G4/1),  moist. 

CLAY 

CLAY,  Itl  shell,  v.  loose,  grey  (5G4/1) 
0  moist. 


SAND,  fine  to  med,  Itl  silt,  and  shell,  firm,  Igt  SDFN 
0  greenish  grey  (5GY7/I),  wet. 


6,5 


SAND,  fine  to  med,  Itl  silt,  some  shell,  firm 
(5GY7/I).  wet. 


SDFN 


Bentonite. 

Seal 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


LProject  I.D.  CCAS  RFI  -  72TS76 
|lnstallation_Cape  Canaveral  AS 
■Site  Facility  I3fli  -  OMnancn  finnnn 

Boring/Well  I.D.  1381-MWRn.R _ 

Geologist/Engineer  Federico  Artinii 
rilling  Method  Hollow  Stem  Anger 
Sampling  Method_2  1/4“  Split  Snnnr, 

ate  Started  25-Jan-.QR _ 

ate  Completed  25-Jan-flfi _ 

riller  EDS _ 

Borehole  Diameter  (in)  10,25 _ _ 

epth  Drilled  (ft)  13.0 _ _ 

round  Elevation  (ft)  7.68 _ 

X-Coordinate  79700S.3D 
■Y-Coordinate  I504447.nn~ 


Client_45th  S YUm _ _ 

Date  Installed  22-Sar>-95  ? 

Date  Grouted  22-R«»r>— 95 _ ? 

Casing  Material  2"  Pvr _ 

Screen  MateriaLi"  Pvc  o  m  *iot 

Casing  Interval  (ft)  -0.2F  to  n 

Screened  Interval  (ft)  -3.0  to  -in  n 

Sump  Installed?  No 

Pad  Installed?  Yes 

Well  Depth  (ft)  13.0 

Depth  to  Water  BTOC  (ft)  6.55 

Date  Measured  04-Aor-QR 

TOC  Elevation  (ft)  11,18 _ _ 

Water  Level  MSL  (ft)  4.63 
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LITHOLOGIC  DESCRIPTION 


SAND,  fine,  trace  silt.  Itl  shell,  loose,  Iqt 
gray.  (2.5Y7/2),  dry. 


LU  LU 

§  § 

=  £ 

H  H* 

— ;  </3 

— 1 


SDFN  SPl 


WELL  OIAGRAM 


SAND,  fine  to  med,  trace  silt,  Itl  to  some 
shell,  firm,  Igt  yellowish  brown  (2.5Y6/3) 
wet. 


SAND,  fine  to  med,  trace  silt,  Itl  shell,  firm 
Igt  yellowish  brown  (2.5Y6/3),  wet;  at  11.0 
to  12.0  SANO,  coarse  to  fine,  Itl  silt,  and 
shell,  firm  greenish  gray  (5BG5/1),  wet. 


Boring  terminated  at  13.0  ft. 


SOFN/ 
SDCR  . 


Lithologic  descriptions  based  on  split 
spoon  samples  collected  from  monitorino 
well  138I-MW005  borehole. 


Screened  Interval 


I 
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PARSONS  ENGINEERING  SCIENCE 

T!  DnDTMP  i  4  .  __  U,NUU 


1  Project  I.D.  CCAS  RFI  -  727576 
■Installation  Cape  Canaveral  as 

— •  i  iun  ncuunU 

Page  1  of  2 

■Site  Jiacilitv  1381  -  Ordnance  Snnnort  Fariiitw" 

Uient_45th_  Soacp  Wing 

1  Boring/Well  I.D.  1381-Mwrns  w'""“'v 

Date  Installed  25-Jan-QR 

■Geologist/Engineer  Federico  Artinii 

Date  Grouted  25-Jan-9R 

^Drilling  Method  Hollow  stem  Auqar 

casing  Material  2"  PVC 

1  Sampling  Method_2_J/4"  Split  Snnnp 

screen  Material^"  pvc  n m  slot 

^Pate  Started  25-Jan-ae - 

Casing  interval  (ft)  3  to  -an 

■Jate  Completed  25-Jan-ge 

oi,ieenea  interval  (ft)  -30  to  -38 

■briller  EDS 

Sump  Installed?  No 

j^Borehole  Diameter  (in)  10.25 

Pad  installed?  Yes 

toepth  Drilled  (ft)  35.0 

Well  Depth  (ft)  35.0  ’ 

■Sround  Elevation  (ft)  7.68 

Depth  to  Water  BTOC  (ft)  6.61 

|X-Coordinate  797001.80 

uate  Measured  04-Aor-9R 

Lf-Coordinate  150445?  on 

TOC  Elevation  (ft)  11.28 

hi  i  u5?l - 1 

Water  Level  MSL  (ft)  4.67 

r  1  i — i - - - — _ 

|  Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


project  I.D.  CCAS  RFI  -  T275JQ 
Mnstallation  Cape  Canaveral  as: 
pite_Escj|itv  1361  -  Ordnance  Rum 

Boring/Well  I.D.  1381-MWnnR _ 

^Seologist/Engineer  Phil  Pottnr 
Bprilling  Method  Hollow  Stem  Adopt 
Sampling  Method  2  1/4“  Sniit  Rnnn 

tDate  Started  29-Feb-Qfi _ _ 

ate  Completed  29-Feb-96 
riller  EDS 

Borehole  Diameter  (in)  10.25 _ 

Iepth  Drilled  (ft)  49.5 _ _ 

round  Elevation  (ft)  7.68  _ 

-Coordinate  79700Q.7Q _ _ 

_y-Coordinate~i5Q4444  ii~  ~ 


_ TO  's 

L.  C  ** 

0)  ++  cl  <X> 
q.  Ll  a  o 
o'  EE  oj 

&  S  1  2  ° 

X  w  2  & 

<  S£  X)  < 

>  r  <  ^ 


Client^Sth  Snarp  yiir^ 

Date  Installed  29-Feb-flfi 
Date  Grouted  29-Feh-96 
Casing  Material  2"  PVC 
Screen  Materiar2“  Pvr  n^o7 
Casing  Interval  (ft)  +2.5  tn 
Screened  Interval  (ft)  -44. 

Sump  Installed?  Yes _ 

Pad  Installed?  Yes _ 

Well  Depth  (ft)  49.5 
Depth  to  Water  BTOC  (ft)  5. 
Date  Measured  04-Aor-96 
TOC  Elevation  (ft)  10,32 
Water  Level  MSL  (ft)  4.3ft 
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LITHOLOGIC  DESCRIPTION 
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HELL  OIAGRAM 


Fill  material  with  vegetative  cover. 


SANO,  medium  to  fine^  some  shell,  loose,  Igt  SDMO 
yellow  brown,  (I0YR6/4),  wet. 


SANO,  med  to  v.  fine,  Itl  shell,  trace  silt, 
loose,  greenish  gray  (5GY5/I). 


/f".~ 


SANO,  v.  fine,  firm,  greenish  gray 
30  (5GY5/1). 


SANO,  v.  fine,  firm,  greenish  gray 
(5GY5/I). 


SANO,  coarse  to  fine,  some  shell,  loose, 
>I00(  greenish  gray  (5G5/I). 


3.3. 


60 


0 


SANO,  fine  to  v.  fine,  trace  shell,  firm, 
>iood  greenish  gray  (5GY5/I). 


SOFN 
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SOIL  BORING  LOG  AND  WELL  CONSTRUCT  ION  RECORD 


■Installation  Cape  Canavprai  as _ _ 

■Site  Facility  1381  -  Ordnance  Support  FAnii;^ 

Boring/Well  I.D.  13Bl-Mwnn<=; _ 

peologist/Engineer  Phil  Potter 


Project  I.D.  CCAS  RFT  -  7p7t 

Client  45th  Snqce  Wing _ 

Date  Installed  29-Feh-an 


Page  2  of  2 


_  *0  _ 
0)  ~  Q.  JU 
Q.  U.  ^  <2 

O  e  -£ 

&  «  1  ■°  o 

<  £  X3  <C 

°1?  5 


LITHOLOGIC  DESCRIPTION 


Q  Q 

o  o 

o  O 


HELL  DIAGRAM 


1.3,  40 

3.2 


SAND,  med  to  fine,  some  silt,  trace  shell,  SOSL _ 

>I00(  lr|ce^clay,  firm,  dark  greenish  gray  SM 


HW.HW,  40 

2,2 

HW.I2,  40 

2,2 

2.3,  50 
3,4 

2,1,  30 

2,2 

2.3,  50 
3.3 

HW.1.  60 

2.1 


SHELL,  coarse,  loose,  some  clay,  dark 
>t00(  greenish  gray  (5GY4/1). 

SHELL,  coarse,  loose,  and  silt,  and  clay 
>100C  greenish  gray  (5GY5/I). 

SHELL,  coarse,  loose,  some  clay  stringers 
>I00(  to  1/2-inch,  drk  greenish  gray  (5GY4/I). 

SAND,  coarse  to  med,  and  shell,  some  clay, 
>looc  loose,  drk  greenish  gray  (5GY4/1). 

SAND,  coarse  to  med,  and  shell,  some  clay 
>too<  loose,  drk  greenish  gray  (5GY4/1). 

SAND,  med  to  fine,  and  shell,  some  silt, 
>I00C  son,e  clay,  loose,  drk  greenish  gray 

(5GY4/I).  At  48.5,  CLAY,  firm. _ 

Boring  terminated  at  49.5  ft. 


SDCL/ 
CLAY  . 


'  '"''isf  ->0”% 


6! 


Bentonite, 

Seal 
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SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 

Project  I.D.  CC AS  RFT  -  72T516 
istallation  Cape  Canaveral  a<^ 


I ite. Facility  1381  ~  Ordnance  Support  Facility 
oring/Well  I.D.  1381-MWSOR _ 

teologist/Engineer  Federico  Artinii 
rilling  Method  Hollow  Stem  Auner 
ampling  Method  2  1/4"  Sniit  Rnnnn 
Date  Started  25-Jan-QB 


ate  Completed  25-Jan-as 
Iriller  EDS 


orehole  Diameter  (in)  IQ.2S 

Iepth  Drilled  (ft)  13.0 _ 

round  Elevation  (ft)  7,68 
-Coordinate  797024.70 
Y-Coordinate  15044RR  nn 


Client  -45th  Sngce  Winn 
Date  Installed  25-Jan-9fi 
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Date  Grouted  25-Jan-Qfi 
Casing  Material  2"  PVC 


Screen  Material  2“  PVC  n.oi  slot 
Casing  Interval  (ft)  3  to  -.1 
Screened  Interval  (ft)  -3  to  -13 
Sump  Installed?_No _ 


Pad  Installed?  Yes _ 

Well  Depth  (ft)  13.0  ~ 

Depth  to  Water  BTOC  (ft)  5,94 
Date  Measured  04-Anr-QR 
TOC  Elevation  (ft)  10.69 


CAPFVm 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


L 


Project  I.D.  cc AS  rft  -  TZJSJS 

Installation  Cape  Canaveral  AS 
iite_Eacilitv  1381  -  Ordnance  finnp, 

loring/Well  I.D.  1381-MWSQ7 _ 

rfeologist/Engineer  Federico  Artinii 


rilling  Method  Hollow  Stem  Auger 
ampling  Method  2  1/4"  Split  Rnnnn 
□ate  Started  25-Jan-fla 


ate  Completed  21-Jan-flfi _ _ 

riller  EDS  ' 


Borehole  Diameter  (in)J 

Iepth  Drilled  (ft)  13.0 

round  Elevation  (ft) _ 

-Coordinate  797602.10 
Y-Coordinate  1505755.0 


_  -o  -s 

a 

Q.  ll_  O. 
5  *  T7 


Client„45th  Soane  Wing 
Date  Installed  25— Jan-QS 
Date  Grouted  25-Jan-9fi 

C 
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Boring  terminated  at  13\ 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


roject  I.D.  CCAS  RFI  -  12J37B 
installation  Cape  Canaveral  a<=; 
ite  Facility  1381  -  nrdnancr>  Snn. 

oring/Well  I.D.  1381-MWRnft _ 

eologist/Engineer  Phil  Potfpr 
rilling  Msthod  Hollow  Stain  Auger 
Sampling  Method  2  1/4"  Snlif  Snnn 
ate  Started  21-Feb-Qfi 


ate  Completed  21-Feb-QR _ 

Driller  EDS 


orehole  Diameter  (in)  1Q.PS _ 

epth  Drilled  (ft)  13.0  _ 

round  Elevation  (ft)  7.17 _ 

X-Coordinate  797903.21 _ 

-Coordinate  1504609  F;? 


_  n  3 

v  ~  E. 

CX  iL.  .£■ 


Client  45th  Space  Wing 
Date  Installed  21-Feh-9P 
Date  Grouted  21— Feb— qr 
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>  £  < 
O  §  B 
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O  O 
O  O 


a  S3 


WELL  DIAGRAM 


Fill  material  with  vegetative  cover. 


SAND,  coarse  grained,  and  shell  fragments,  SDCR 
loose,  yellowish  brown  (10YR  5/4),  wet. 


SAND,  fine  to  coarse  grained,  some  shell 
fragments,  loose,  gray  (N  6/) 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOO  AND  WELL  CONSTRUCTION  RECORO 


I  Project  I.D.  CCAS  RFI  -  72757R 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sunr 

■Boring/Well  I.D.  I381-MWDQ8 _ 

~eologist/Engineer  Phil  Potter 
rilling  Method  Hollow  Stem  Auopr 
Sampling  Method  2  1/4"  Split  Soon 
ate  Started  21— Feb— Q6 


ate  Completed  22-Feb-Q6 _ 

Driller  EDS 


orehole  Diameter  (in)  10.25 _ 

epth  Drilled  (ft)  49.5 _ 

round  Elevation  (ft)  7.38 _ 

X-Coordinate  797900.19 _ 


4)  ~  CL 

a  u.  3 

CJ  j= 

LU  (O  \  x) 


Page  1  of  2 

Client  45th  Sdrop  Wino _ 

Date  Installed  21— Feb— or 
Date  Grouted  22-Feb-96 


Casing  Material  2"  PVC _ 

Screen  Materiai~2"  pvc  n.oi  slot 

Casing  Interval  (ft)  +2.5  to  -43  _ 

Screened  Interval  (ft)  -43  to  -4R _ 

Sump  Installed?  Yes 
Pad  Installed?  Yes 
Well  Depth  (ft)  48.5 

Depth  to  Water  8T0C  (ft)  5.38  _ 

Date  Measured  04-Aor-afi 


TOC  Elevation  (ft)  10.08  _ _ 

Water  Level  MSL  (ft)  4.70 


ac  ,  «/> 

x  ^  *2  .£. 
<  ~  XJ 

>  c  < 
°  3  H 


M 

il 

1 

I 

I 

II 
II 


3,5,  70 

10,12 


LITHOLOGIC  DESCRIPTION 


0  Fill  material  with  vegetative  cover. 


SAND,  medium  to  fine  grained,  and  shell, 
100  yellowish  brown  (10YR  5/4),  wet. 


SAND,  coarse  to  fine  grained,  some  shell, 
6  gray  (N  6/). 


LU  LU 

Q  Q 
8  8 
pE  5 
3  <5 


MaL  DIAGRAM 


SAND,  fine  to  v.  fine  grained,  trace  silt, 
>iooc  greenish  gray  (5GY  6/1). 


SAND,  coarse  to  medium  grained,  some 
shell,  greenish  gray  (5GY  5/1). 


SAND,  fine  grained,  dark  greenish  gray 
(5GY  4/1). 
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oring/Well  I.D.  1381-MWD08 
eoloaist/Enoineer  Phil  Potter 


_ U  r= 

OJ  ^  Q. 
CL  U-  3 

I  1  2 

'  '  "O  to 


Date  Installed  21-Feb-flfi 


LITHOLOGIC  DESCRIPTION 


LLI  UJ 
CD  CD 

o  o 

O  O 


IS 

I 

Is 

IS 

Is 

IS 

IS 


2.1,  50 

u 

2.5.  60 

5,3 


NR  40 


HW.HW,  60 

1.1 


fis, 

£ 

a 


SAND,  very  fine  grained,  some  silt,  trace 
>1000  clay,  dark  greenish  gray  (56Y  4/1). 

SAND,  very  fine,  and  silt,  dark  greenish 
>100(  9fay  (SGY  4/1). 

SAND,  fine  grained,  some  silt,  dark  greenish 
>100(1  gray  (5GY  4/1). 

SAND,  fine  grained,  and  shell,  dark 
>100(  greenish  gray  (5GY  4/1). 

No  sample,  no  recovery. 


SAND,  fine  grained,  trace  shell,  dark 
»00(  greenish  gray  (5GY  4/1),  wet. 

SAND,  fine  grained,  trace  shell,  dark 
>100(  greenish  gray  (5GY  4/1),  wet.  CLAY  at 
.  48.5  feet,  firm. 


Boring  terminated  at  49.5  ft. 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 


Project  I.D.  CCAS  RFI  -  727576 

•  w  ,  *  wi  1  i  IUVJVI  )U 

Page  1  of  1 

Installation. Cape  Canaveral  AS 

Site.  Facility  1381  —  Ordnance  Ftmnnrt  Fariii+w 

uient_45.th  Space  Wina 

Boring/Well  I.D.  1381-MWS09 

□ate  Installed  02-Mar-Q6 

Geologist/Engineer  Phil  Potter 

□ate  Grouted  02-Mar-9fi 

□rilling  Method  Hollow  Stem  Auaer 

Casing  Material  2"  Stainless  Steel 

Sampling  Method  2  1/4"  Split  Sr>r,r,n 

Screen  Material_2“  Stainless  Steel  0.01  slot 

Date  Started  02-Mar-96 

Casing  Interval  (ft)  0.0  to  -7  5 

Date  Completed  02-Mar-96 

screened  Interval  (ft)  -7.5  to  -i?  5 

Driller  EDS 

oump  installed?  No 

Borehole  Diameter  (in)  10.25 

Depth  Drilled  (ft)  13.0 

Pad  Installed?  Yes 

Well  Depth  (ft)  12.5 

Ground  Elevation  (ft)  7.45 

X-Coordinate  797469.30 

Depth  to  Water  BTOC  (ft)  2.71 

Date  Measured  04-Aor-ne 

Y-Coordinate  1504278.21 

TOC  Elevation  (ft)  7.14 

II  1  I-PeL  L 

Water  Level  MSL  (ft)  4.43 

”  ”1  1 - 1 - - - - - - 

5H 
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LOGIC  DESCRIPTION 


Lithology  defined  by  adjacent  monitoring 
well  I881-MWD09  soil  boring  log.  No  split 
spoon  samples  taken  at  this  location. 

SAND,  coarse  to  med,  and  shell,  v.  loose 
Igt  yellowish  brown  (I0YR6/4),  wet. 


SANO,  coarse  to  med,  and  shell,  v.  loose 
Igt  olive  brown  (25Y5/3),  wet. 


O 

o 

<_> 

□c 


Boring  terminated  at  13  ft. 


a 


& 


Wa.L  DIAGRAM 
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PARSONS  ENGINEERING  SCIENCE 
_ SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 

Project  I.D.  CCAS  RFT  -  J27S76  _  "  " 

Installation-Cape  Canaveral  AS _  Clipnt  .....  _ _ 


-  ^  1  1 - y.I  VI  IWt 

Boring/Well  I.D.  1381-Mwnna 
Geologist/Engineer  Phil  Pottpr 
Drilling  Method  Hollow  stem  A..nor 
Sampling  Method  2  1/4"  Sniit  Rm. 

Date  Started  02-Mar-9R _ 

Date  Completed  03-Mar-9fi _ 

Driller  EDS  _ _ 

Borehole  Diameter  (in)  1Q,?s _ 

Depth  Drilled  (ft)  50.0 _ 

Ground  Elevation  (ft)  7.14 _ 

X-Coordinate  797474. iq 


|Page  1  of  2 

Client  45th  Rngce  Winn _ 

Date  Installed  03-Mar-QR _ 

Date  Grouted  03— Mar— qr _ _ 

Casing  MateriaTj”  Stainless  Steel 
Screen  Material^."  Stainless  Steel  n.oi  slot 

Casing  Interval  (ft)  0.0  to  _ 

Screened  Interval  (ft)  -44.fi  to  -4a  r 
Sump  Installed?  No 

Pad  Installed?  Yes  — 

Well  Depth  (ft)  49.8 

Depth  to  Water  BTOC  (ft)  3.44 

Date  Measured  04-Anr-QR  '  ’ 

TOC  Elevation  (ft)  7.05 _ 

Water  Level  MSL  (ft)  3.61  ' 
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\  a  LITHQWGIC  DESCRIPTION 

:  fJ’Ts 

*  ^  s\ 


0  Fill  materia!  with  vegetative  CQvfer. 


SANO,  coarse  to  medium  grained,  and  shell, 
I  v.  loose,  light  yellow  brown  (tOYR  6/4) 
wet. 


SAND,  coarse  to  medium  grained,  and  shell,  SOCR 
very  loose,  light  olive  brown  (2.5Y  5/3). 


SAND,  coarse  to  fine  grained,  some  shell, 
150  ,Qose,  light  olive  brown  (2.5Y  5/3). 


SAND,  fine  grained,  little  shell,  loose, 
>100(  greenish  gray  (5GY  6/t). 


SAND,  medium  to  very  fine  grained,  trace 
shell,  loose,  greenish  gray  (5GY  6/1). 


SAND,  medium  to  very  fine  grained,  some 
500  shell,  loose,  greenish  gray  (5GY  5/1). 


PARSONS  ENGINEERING  SCIENCE 
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Installation  Cape  Canaveral  AS 
Site  Facility  1381  ~  Ordnance  Snr 
Boring/Well  I.D.  1381-MWDOa 
Geologist/Engineer  Phil  Pottnr 


>ort  Facility  Project  I.D.  CCAS  RFT  -  7c 

-  Client  45th  Roarp  Wing 

-  Date  Installed  03-Mar-QR 
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LITHOLOGIC  DESCRIPTION 


LU  UJ 
CD  Q 
O  CD 

I  u 

h—  p— 
.  cn 
— 1 


1.2.  80 

3.4 

2.3,  60 
4.7 

1.3,  50 
6,9 

2.3,  90 
3,1 

HW.HW,  80 
2,3 


SAND,  very  fine,  and  silt,  trace  clay,  firm, 
500  greenish  gray  (56Y  5/1). 


SAND,  medium  to  fine,  some  silt,  firm,  SDFN 

>100C  greenish  gray  (5GY  5/1), 

SAND,  fine  to  v.  fine,  and  shell,  and  clay,  SDVF 
>100C  loose,  greenish  gray  (5GY  5/1). 

SAND,  coarse  to  fine,  little  shell,  trace  silt,  SDCR 
>100C  trace  clay,  loose,  dark  greenish  gray  (5GY 

4/1). 

SAND,  medium  to  fine,  some  shell,  trace  silt,  SDMD 
>100C  trace  clay,  loose,  dark  greenish  gray  (5GY 

4/1). 

SAND,  coarse  to  medium,  some  shell,  trace  SDCR 
>tooc  clay,  loose,  dark  greenish  gray  (5GY  4/1), 

SAND,  medium  to  fine,  little  shell,  trace  silt,  SDMO/ 
>100C  loose,  dark  greenish  gray  (5GY  4/1).  At  P!  Av 

49.8,  CLAY.  firm.  U"AY 


Boring  terminated  at  50*. 


'K 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOB  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  727S7R 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sum 

Boring/Well  I.D.  1381-MWSIO _ 

Geologist/Engineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Auo«»r 
Sampling  Method  2  1/4"  Fnlit  Fnnn 
Date  Started  27— Feb— qr 


Date  Completed  27-Feb-flR _ 

Driller  EDS 


Borehole  Diameter  (in)  10.25 _ 

Depth  Drilled  (ft)  13.5 _ _ 

Ground  Elevation  (ft)  7.97 _ 

X-Coordinate  797671.13 _ 


Client  45th  Space  Wino _ 

Date  Installed  27-Fgh-Qfi 
Date  Grouted  27-Feb-96 


Casing  Material  2 "  PVC _ 

Screen  Material  2"  PVC  n.m  <ur 
Casing  Interval  (ft)  +2.5  to  -s 
Screened  Interval  (ft)  -3.0  to 

Sump  Installed?  Yes _ 

Pad  Installed?  Yes _ 

Well  Depth  (ft)  13.0 _ 

Depth  to  Water  BTOC  (ft)  6.15 
Date  Measured  04-Apr-96 


TOC  Elevation  (ft)  10.55 _ 

Water  Level  MSL  (ft)  4.40 
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LITHOLOGIC  DESCRIPTION 


Lithology  defined  by  adjacent  monitoring 
well  1381-MWD10  soil  boring  log.  No  split 
spoon  samples  takn  at  this  location 

SANO,  med  to  fine,  and  shell,  loose,  v.  pale 
brown  (I0YR7/4).  wet. 


SAND,  coarse  to  med,  and  shell,  loose, 
greenish  gray  (5GY5/I). 


o  e 
o  o 

CJ  O 


Boring  terminated  at  13.5’. 


1 


PARSONS  ENGINEERING  SCIENCE 
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Project  I.D.  CCAS  RFI  -  7?7R7fi 
Installation  Cape  Canaveral  AS 
Site_E_acilitv  1381  -  Ordnance  Sum 

Boring/Well  I.D.  1381-MWDIO _ 

Geologist/Engineer  Phil  Pottpr 
Drilling  Method  Hollow  Stem  Auger 
Sampling  Method  2  1/4”  Split  Snon 
Date  Started  OI-Mar-96 


Date  Completed  02— Mar— QR _ 

Driller  EDS 


Borehole  Diameter  (in)  10.25 _ 

Depth  Drilled  (ft)  50.0 _ 

Ground  Elevation  (ft)  7.97 _ 

X-Coordinate  797674.51  . _ _ 

Y-Coordinate  15042S4.4R 
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Client  45th  Soanp  Winn _ 

Date  Installed  02— Mar— qr _ 

Date  Grouted _02-Mar-96 


Casing  Material  2"  PVC _ _ 

Screen  Material  2"  PVC  n.oi  slot _ 

Casing  Interval  (ft)  +2.5  to  -44  R 
Screened  Interval  (ft)  -44.5  to  -4Q  r 
Sump  Installed?  Yes 
Pad  Installed?  Yes  ~ 

Well  Depth  (ft)  50 

•  Depth  to  Water  BTOC  (ft)  6.31 _ 

Date  Measured  04-Apr-96 


TOC  Elevation  (ft)  10.84 _ _ 

Water  Level  MSL  (ft)  4.53 _ 


_  W  r= 

0)  ~  Q. 
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LITHOLOGIC  DESCRIPTION 


Fill  material  with  vegetative  cover. 


SAND,  medium  to  fine  grained,  and  shell, 
loose,  very  pale  brown  (10YR  7/4),  wet. 


SAND,  coarse  to  medium  grained,  and  shell,  SOCR 
loose,  greenish  gray  (5GY  5/1). 


SAND,  very  fine  grained,  trace  silt,  firm, 
greenish  gray  (5GY  5/1). 


SAND,  medium  to  fine  grained,  some  shell, 
500  firm*  greenish  gray  (5GY  5/1). 


SAND,  coarse  to  fine  grained,  some  shell, 
500  loose,  greenish  gray  (5  G  4/1) 


SAND,  fine  to  very  fine  grained,  trace 
500  she,L  A™,  greenish  gray  (5GY  5/1). 


PARSONS  ENGINEERING  SCIENCE 
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Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sur 
Boring/Well  I.D.  1381-Mwmn 
Geologist/Engineer  Phil  Pnttpr 
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2,1 

NR  60 


NR  50 


2.1.  60 

1,1 


1,2  80 
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-°rt  Facility  Project  I.D.  CCAfi  rft  - 

- Client  45th  Snace  Winn 

- Date  Installed  02— Mar— qr 


LITHOLOGIC  DESCRIPTION 
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SANO,  coarse  to  fine,  some  silt,  some 
>iooc  shells,  loose,  dark  greenish  gray  (5GY 
4/1). 


SAND,  very  fine  grained,  and  silt,  and  clay.  SDCL 
6oo  '“in.  greenish  gray  (5GY  5/1). 

SANO,  very  fine  grained,  and  silt,  and  clay,  SDCL 
>100C  I'ttle  shell,  firm,  greenish  gray  (5GY  4/1). 


SANO,  coarse  to  fine,  and  clay,  some  shell,  SDCL 
>tOO(  some  silt,  loose  to  firm,  greenish  gray  (5GY 

5/1). 

SANO,  coarse  to  fine,  and  shell,  and  clay,  SDCL 
>iooc  loose,  greenish  gray  (5GY  5/1). 

SANO,  medium  to  fine,  loose,  greenish  gray  SDMD/ 
>I00(  (SGY  5/1),  wet.  CLAY  at  49.5  feet,  firm.  CLAY 


Boring  terminated  at  50'. 


'  Ij  V,  <V  \\  l- 

I 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


1  JLV-MN  nUjUfUl 

Project  I.D.  CCAS  RFI  -  727576 

Page  1  of  1 

Installation.CaDe  Canaveral  as 

Site_EacilitV  1381  -  Ordnance  Sunrwt  p-a^in*,, 

Uient_45ih  Space  Wina 

Boring/Well  I.D.  1381-MWSli 

uate  Installed^8-Feb-9R 

Geologist/Engineer  Phil  Potter 

uate  Grouted  28-Feb-9R 

Drilling  Method  Hollow  Stem  Auoer 

Casing  Material  2"  PVC 

Sampling  Method. 2  1/4"  Sp|it  spnr,n 

screen  Material^"  PVC  o.m  <f|nt 

Date  Started  28-Feb-Afi 

Casing  Interval  (ft)  +2.5  to  -a  n 

Date  Completed  28-Feb-.qe 

Screened  Interval  (ft)  -4.0  to  -\a  n 

Driller  EDS 

Sump  Installed?  Yes 

Borehole  Diameter  (in)  10.25 

Pad  Installed?  Yes 

Depth  Drilled  (ft)  14.5 

Well  Depth  (ft)  14.5 

Ground  Elevation  (ft)  8.08 

Depth  to  Water  BTOC  (ft)  6.51 

X-Coordinate  797178. OR 

Date  Measured  04-Anr-ge 

Y-Coordinate  1504193.9? 

TOC  Elevation  (ft)  10.86 

Water  Level  MSL  (ft)  4.35 

5H 


10  H 


15 — I 


Lithology  defined  by  adjacent  monitoring 
well  1381— MWDII  soil  boring  log.  No  split 
spoon  samples  taken  at  this  location. 

SAND,  med  to  fine,  some  shell,  loose,  pale 
brown  (10YR7/4) 


Ins/)’  med  t0  <ine’ trace  silt’ 111  shel1, 9ray 


£„  ■'  t ; y  9* 

"  1  -  .  '•  -  i 


Boring  terminated  at  14.5  ft. 
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PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  727576 
Installation  Cape  Canaveral  AS 
Site_Eacilitv  1381  -  Ordnance  Sun 

Boring/Well  I.D.  1381-Mwnn _ 

Geologist/Engineer  Phil  Potter 


Drilling  Method  Hollow  stem  Aunpr 
Sampling  Method  2  1/4"  Split  Rnm 
Date  Started  28-Feb— Qfi 


Date  Completed  28-Feb-flfi _ 

Driller  EDS 


Borehole  Diameter  (in)  1Q.?S 

Depth  Drilled  (ft)  50.0 _ 

Ground  Elevation  (ft)  8.33 _ 

X-Coordinate  797181?. 4? _ _ 
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Page  1  of  2 

Client  . 45th  Space  Winn _ _ 

Date  Installed  28-Fph-QR  _ _ 

Date  Grouted  28-Feb-flfi 


Casing  Material  2”  PVC _ _ 

Screen  Materiai~2"  pvc  n m  slot 

Casing  Interval  (ft)  +2.5  to  -44  s _ 

Screened  Interval  (ft)  -44.5  to  -4Q  5 
Sump.  Installed?  No 
Pad  Installed?  Yes 
Well  Depth  (ft)  50 

Depth  to  Water  BTOC  (ft)  6.62  _ 

Date  Measured  04-Aor-flfi 


SAND,  medium  to  fine  grained,  trace  silt 
0  little  shell,  gray  (N  5/). 


SAND,  fine  to  very  fine  grained,  trace 
0  shell,  greenish  gray  (5GY  6/1). 


SAND,  fine  to  very  fine  grained,  greenish 
gray  (5GY  6/1). 


SAND,  fine  to  very  fine  grained,  and  silt, 
greenish  gray  (5GY  5/1). 


SANO,  fine  to  very  fine  grained,  and  silt, 
I  greenish  gray  (5GY  5/1). 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  L06  AND  WELL  CONSTRUCTION  RECORD 


Installation  Cape  Canaveral  AS 
Site  Facility  1381  —  Ordnancp  Ruf 

Boring/Well  I.D.  1381-Mwnn _ 

Geologist/Engineer  Phil  Pottar 


lo.Lt  Facility  .  Project  1,0.  CCAS  RFT  -  jp 

- - -  Client_4.5th  Soane  Wing 

- - -  Date  Installed  28-Feb-flR 


Page  2  of  2 
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LITHOLOGIC  DESCRIPTION 


LU  LU 
Q  O 
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SAND,  very  fine,  and  silt,  trace  clay,  trace  SDSL 
shell,  dark  greenish  gray  (5GY  4/1). 


SANO,  fine  to  v.  fine  grained,  some  silt,  SDVF 
greenish  gray  (5GY  5/1). 

SAND,  very  fine  grained,  and  shell,  and  SDVF 
clay,  greenish  gray  (5GY  e/1). 

SANO,  fine,  some  clay,  and  shell,  greenish  SDFN 
gray  (5GY  5/1). 

SHELLS,  coarse,  some  clay,  loose,  very  SDCR 
0  dark  gray  (N  3/).  SP 

SAND,  medium  to  fine,  and  shell,  trace  clay,  SOMO 
o  dark  greenish  gray  (5GY  4/1). 

SANO,  and  clay,  some  shell,  greenish  gray  SDCL/  — 


(5GY  5/1).  CLAY  at  49.5,  firm. 


WELL  DIAGRAM 


Boring  terminated  at  50’. 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFT  -  727516 

Installation  Cape  Canavprai  aq _ 

Site_Eaci[ity  1391.-  Ordnance  Support  Fariiity 
Boring/Well  I.D.J38HMWS12___ 

Geologist/Engineer  Phil  Pottpr 

. 


Drilling  Method  Hollow  Stem  Auoer 
Sampling  Method  2  1/4"  Split  ^nnn>1 
Date  Started  03— Mar— hr 


Date  Completed  03-Mar-9fi 
Driller  EDS _ 


Borehole  Diameter  (in)  10.2S 

Depth  Drilled  (ft)  14.0 _ 

Ground  Elevation  (ft)  6.88 


X-Coordinate  798083.38 
Y-Coordinate  1505429  rq 


5H 


OH 


15 — I 


20H 


25H 


Client  45th  Rnarp  Minn 
Date  Installed  03— Mar— 9R 
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Date  Grouted  03-Mar-gfi 


Casing  Material  2"  Pvc 


Screen  Materiar2“  PVC  n.oi  slot 
Casing  Interval  (ft)  +?.s  tn  -3  n 
Screened  Interval  (ft)  -3.0  to  -13  n 
Sump  Installed?  Yes 


Pad  Installed?  Yes 
Well  Depth  (ft)  13.5 


Depth  to  Water  BTOC  (ft)  4,71 


Date  Measured  04-Aor-QR 
TOC  Elevation  (ft)  9.62 
Water  Level  MSL  (ft)  4.91 


Lithology  defined  by  adjacent  monitoring 
well  138I-MW012  soil  boring  log.  No  split 
spoon  samples  taken  at  this  location. 

SANO,  coarse  to  med,  and  shell,  loose 
brownish  yellow  (I0YR6/6).  wet. 


SAND,  med  to  fine,  trace  shell,  firm 
!  greenish  gray  (5GY6/1) 


Boring  terminated  at  M.O  ft. 
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PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.O.  CCAS  RFI  -  7?tr7r 

Installation  Cape  Canaveral  aq _ 

SiteJr.3ciljtv  1381  -  Ordnance  Support  Faring/ 


Boring/Well  I.D.  1381-MWni? 


Geologist/Engineer  Phil  Pottpr 


Drilling  Method  Hollow  Rtem  Auger 
Sampling  Method  2  1/4"  Sniit  Rnftnp 


Date  Started  04— Mar— qr 


Date  Completed  04— Mar— qr 
Driller  EDS 


Borehole  Diameter  (in)  10.25 

Depth  Drilled  (ft)  50.0 _ 

Ground  Elevation  (ft)  6.96 


X-Coordinate  79808ft. fit 


Y-Coordinate  15054P7  4R 


-x 


;x 


15* 


20 


125- 


4,4, 

7,7 


8, 8, 

12,19 


90 


:x 


;x 


:x 


8 


8,9, 

17,29 


■4,4, 

6.7 


SO 


4,4. 

5.5 


HW,2. 

1.1 


60 


70 


70 


18 


Client  45th  Snare  wir,n 
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Date  Installed  04-Mar-ofi 


Date  Grouted  04-Mar-QR 


Casing  Material  2"  Pvc 


Screen  Material  2"  PVC  n  01  Sint 
Casing  Interval  (ft)  +2.S  to  -aa  n 


Screened  Interval  (ft)  -44.0  tn  -aq  n 
Sump  Installed?  Yes 


Pad  Installed?  Yes 
Well  Depth  (ft)  49.5 


Depth  to  Water  BTOC  (ft)  4.63 


Date  Measured  04-Anr-QR 
TOC  Elevation  (ft)  9.60 


Water  Level  MSL 


SAND,  coarse  to  medium  grained,  and  shell, 
loose,  brownish  yellow  (IOYR  6/6),  wet. 


SAND,  medium  to  fine  grained,  trace  shell, 
firm,  greenish  gray  (5GY  8/1). 


SAND,  medium  to  fine  grained,  little  shell, 
very  firm,  greenish  gray  (5GY  6/1). 


SAND,  fine  to  very  fine,  trace  shell, 
greenish  gray  (5GY  6/1). 


>1000 


SAND,  fine  to  very  fine  grained,  trace  silt, 
trace  shell,  greenish  gray  (5GY  5/1). 


SAND,  very  fine  grained,  some  silt,  trace 
shell,  firm,  greenish  gray  (5GY  5/1). 


SDCR 


SDMD 


SOMO 


SDFN 


SDVF 


SDSL 


SM 
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P  ARSONS  ENGINEERING  RPTPMrp 
_ SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 

Installation  Cape  Canaveral  AS  ~  ~  ' 

Site_FacilitY  1381  -  Ordnance  Support  Fariiitv  Project  I  □  crAd  rft  t,71-. 

Boring/Well  I.D.  I38l-Mwnt9 _  1  I-D--CCAS  RFT  -  7275 1 

Geologist/Engineer  Phil  PottPr  - -  uient^gth  SPfK?e  Wjng _ 

-  - Li£j -  Date  Insta||ed  Q4— Mar— OR 
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LITHOLOGIC  DESCRIPTION 
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WELL  0IA6RAM 


SAND,  very  fine,  and  silt,  trace  shell,  firm 
>!00(  greenish  gray  (5GY  5/1). 


HW,1, 

5.5 

70 

0 

>100< 

SANO.  medium  to  fine,  and  shell,  and  silt, 
some  clay,  loose  to  firm,  greenish  gray 
(5GY  5/1).  a  y 

SDCL 

3.4, 

4,3 

60 

0 

>100( 

SANO.  fine  to  v.  fine,  and  shell,  loose,  dark 
greenish  gray  (5GY  4/1). 

SDFN 

Or 


!  HW,HW,  80 
1,1 

HW.HW,  100 
2,2 


SAND,  coarse  to  fine,  and  shell,  some  clay,  SDCL _ 

>iooc  loose,  dark  greenish  gray  (5GY  4/t).  Sf 

SAND,  coarse  to  fine,  and  shell,  and  clay,  SDCL/ 
>100C  loose,  dark  greenish  gray  (5GY  4/1).  At  m  av 
49.5;  CLAY,  little  wood  chips,  dark  greenish  LAY 
gray  (5GY  4/1).  Qf 


Boring  terminated  at  50*. 


,65 


Bentonite. 
Seal  ‘ 


PARSONS  ENGINEERING  SCIENCE 


Project  I.D.  CCAS  RFI  -  72J57B 

Installation  Cape  Canaveral  ar 

Site. Facility  1381  -  Ordnance  Support  Facility 

Boring/Well  I.D.  1381-MWS13 

Geologist/Engineer  Phil  Potter 

Drilling  Method  Hollow  Stem  Auaer 

Sampling  Method^1/4M  Split  Snnon 

Date  Started  13-Mar-96 

Date  Completed  13-Mar-96 

Driller  EDS 

Borehole  Diameter  (in)  10.25 

Depth  Drilled  (ft)  13.0 

Ground  Elevation  (ft)  8.62 

X-Coordinate  796624,10 

Y-Coordinate  1505592.71 

II  1  1  _  P  "2  1  1 

Client  45th  Snarp  hfjng 
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□ate  Installed  13-Mar-PB 


Date  Grouted  13-Mar-QR 


PVC 


■  PVC  0.01  slot 


Casing  Material^ 

Screen  Material.^; 

Casing  Interval  (ft)  3  to  -2.f; _ 

Screened  Interval  (ft)  -2.5  to  -12  5 
Sump  Installed?  Yes _ 


Pad  Installed?  Yes 
Well  Depth  (ft)  13.0 


Depth  to  Water  BTOC  (ft)  6.50 
Date  Measured  04-Ar>r-96 

TOC  Elevation  (ft)  10.91 _ 

Water  Level  MSL  (ft)  4.41 
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LITHOLOGIC  DESCRIPTION 


o 

o 

C_5 


Hai  DIAGRAM 


Lithology  defined  by  split  spoon  samples 
collected  at  adjacent  monitoring  well 
138I-MWDI3. 


SAND,  coarse  to  med,  and  shell,  v.  loose, 
yellow,  I0YR7/6,  wet. 


SP 
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PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  22JS7£ 

Installation  Cape  Canaveral  a<^ _ _ 

Site_EaglIllY  1381  ~  Ordnance  Support  Facility 
Boring/Well  I.D.  1381-MWnt3 


Geologist/Engineer  Phil  Potter 


Drilling  Method  Hollow  Stern  Auoer 
Sampling  Method  2  1/4"  Split  qnnn>1 


Date  Started  12— Mar— QR 


Date  Completed  12-Mar-afi 
Driller  EDS _ 


Borehole  Diameter  (in)  10.25 

Depth  Drilled  (ft)  50.0 _ 

Ground  Elevation  (ft)  8.62 


X-Coordinate  79662B-RQ 


Y-Coordinate  1505601.33 
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10- 


3 


15- 
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3 
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6,7. 

5.10 


2,3. 

5.8 


2,4, 

5,5 


3,4, 

4,8 


3,4, 

4.4 


4,3, 

4,4 


60 


30 


40 


20 


10 


30 


90 


400 


Client_45th  Sn^pe  Wing 


Date  Installed  12-Mar-Qfi 


Date  Grouted  12-Mar-Qfl 


Casing  Material  2“  PVC 


Screen  Material  21  PVC  n.m  slot 
Casing  Interval  (ft)  3  to  -44  f; 
Screened  Interval  (ft)  -44.5  to  -4Q  r 


Sump  Installed?  Yes 


Pad  Installed?  Yes 
Well  Depth  (ft)  50.0 


Depth  to  Water  BTOC  (ft)  6.21 


- —  *  w  \l  WJ, 

Date  Measured  04-Anr-Qfi 
TOC  Elevation  (ft)  10.85 


Vegetation  at  surface. 


SAND,  coarse  to  med,  and  shell,  v.  loose, 
yellow,  I0YR7/6,  wet. 


SDCR 


SAND,  v.  coarse  to  med,  and  shell,  v. 
loose,  greenish  gray,  5Y5/1,  wet. 


L 


!  '  "r-r 
t 


SANO,  coarse  to  fine,  some  shell,  loose, 
greenish  gray,  5GY5/I,  wet. 


SAND,  coarse  to  fine,  some  shell,  loose, 
greenish  gray,  SGY5/I,  wet. 


too 


30 


SAND,  med  to  v.  fine,  Itl  shell,  firm, 
greenish  gray.  5GY5/I,  wet. 


SANO,  v.  fine,  and  silt,  firm,  greenish  gray 
5GY5/I,  wet. 


SDCR 


SOMO 


SDMD 


SDFN 


SOSL 


SM 


P  ARSONS  ENGINEERING  SrTFMPP 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 

Installation JILape  Canaveral  ar _ —  — 

r  SUPP"(  ™  BE!  -  Z2ZS 

_Geologist/Engineer  Phil  patter -  0ate  - 


S.ort  Facility 
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BLOWS/6  IN 

XREC. 

OVA  (sample) 
Unfltrd  -  Fltrd 
*  Adjstd  (ppm) 

OVA  (borehole) 
(ooni) 

- - - - 1 _ 

!  r 

LITHOLOGIC  DESCRIPTION 

LITHCODE 

SAND,  med  to  fine,  Itl  shell,  firm,  qreenish 

SDFN 

1.2. 

60 

0 

>roo( 

,  gray,  5GY5/1,  wet 

2.1 

SAND.  v.  fine,  and  silt,  some  clay,  firm.  dk. 

SDSL 

HW.1, 

1  t 

30 

0 

>100C 

greenish  gray,  5GY5/I,  wet. 

SANO,  v.  fine,  and  silt,  and  clay,  Itl  shell. 

SDCL 

1.3. 

30 

0 

>100C 

i  firm.  dk.  greenish  gray,  5GY4/I,  wet. 

2.7 

SANO,  med  to  v.  fine,  and  silt,  some  clay. 

SDSL 

3.1. 

30 

no 

>100C 

some  shell,  firm,  dk.  greenish  gray,  5GY4/I 

3,5 

wet. 

SANO.  v.  fine,  and  silt,  Itl  clay,  firm,  dk. 

SDSL 

1.1. 

1,1 

20 

0 

>100C 

greenish  gray,  5GY4/I,  wet. 

SANO,  med  to  v.  fine,  and  silt,  some  clay, 

SDSL 

HW.HW, 

HW.3 

20 

0 

>100C 

Itl  shell,  firm,  greenish  gray,  5GY5/I,  wet. ' 

SANO,  fine  to  v.  fine,  some  silt,  Itl  shell, 

SDCL 

1.1. 

20 

0 

>I00C 

firm,  greenish  gray,  5GYS/I,  wet.  3"  CLAY 

U 

layer 

Boring  terminated  at  50*. 

HELL  DIAGRAM 


|  Screened  Interval  | 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORINS  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  1225TB 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sun 

Boring/Well  I.D.  1381-MWS14 _ 

Geologist/Engineer  Phil  Pottpr 
Drilling  Method  Hollow  Stem  Aunpr 
Sampling  Method  2  1  /A"  Split  Sn>v 
Date  Started  12-Mar-96 


Date  Completed  12-Mar-96 _ 

Driller  EDS 


Borehole  Diameter  (in)  10.25 

Depth  Drilled  (ft)  14.5  _ 

Ground  Elevation  (ft)  8.23 _ 

X-Coordinate  798494.33 _ 

Y-Co  ordinate  1506002.99 


Client  45th  Spare  Wino 
Date  Installed  12-Mar-QR 
Date  Grouted  12-Mar-96 


Page  1  of  1 


PARSONS  ENGINEERING  SCIENCE 


Project  I.D.  CCAS  RFI  -  727576 

Page  1  of  1 

Installation  CaDe  Canaveral  AS 

Client  45th  Space  Wing 

Site.Facilitv  1381  -  Ordnance  SuoDort  Facility 

Date  Installed  19-Mar-nfi 

Borinq/Well  I.D.  1381-MWS15 

Date  Grouted  19-Mar-96 

Geologist/Enaineer  Phil  Potter 

Casing  Material  2"  PVC 

Drilling  Method  Hollow  Stem  Auaer 

Screen  Material  2"  PVC  n  ni  slot 

Sampling  Method  2  1/4"  Solit  Sooon 

Casing  Interval  (ft)  +2.5  to  -3  n  1 

Screened  Interval  (ft)  -3.0  to  -is  o 

Sump  Installed?  Yes 

Pad  Installed?  Yes 

Well  Depth  (ft)  13.5 

Depth  to  Water  BTOC  (ft)  6.27 

Date  Measured  04-Aor-96 

TOC  Elevation  (ft)  10.44 

Water  Level  MSL  (ft)  4.17 

1 - 1 - 1 - 1 - - - - - - - - 

Date  Started  19-Mar-96 

Date  Completed  19-Mar-96 

Driller  EDS 

Borehole  Diameter  (in)  10.25 

Depth  Drilled  (ft)  15.0 

Ground  Elevation  (ft)  7.79 

X-Coordinate  798915.22 

Y-Coordinate  1506601.74 
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LITHOLOGIC  DESCRIPTION 
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4.7. 
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10 


Fill  material  with  vegetative  cover. 


SAND,  medium  to  fine  grained,  little  shell, 
very  loose,  very  pale  (10YR  7/3).  wet. 


SAND,  medium  to  fine,  trace  shell,  very 
loose,  greenish  gray  (5GY  6/1),  wet. 


SDMD 


SDMD 


SP 


SDMD 


ii 


2  15  ¥ 


<u 

m 
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I5H 


Boring  terminated  at  15.0  ft. 


20  H 


25H 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFT  -  7?7R7ft 
Installation  Cape  Canaveral  AS 
Site.Facilitv  1381  -  Ordnance  Stinr 

Boring/Well  I.D.  1381-MWTOQ _ 

Geologist/Engineer  Phil  Potter 
Drilling  Method  Hollow  Rtpm  Auapr 
Sampling  Method  2  1/4”  Split  Snnn 

Date  Started  17-Mav-Qfi _ 

Date  Completed  17-Mav-fifi _ 

Driller  EDS _ _ 

Borehole  Diameter  (in)  9.00 _ 

Depth  Drilled  (ft)  36.0 _ 

Ground  Elevation  (ft) _ 

X-Co  ordinate _ _ 

Y-Coordinate _ 


Page  1  of  2 


Client  45th  Rrtane  Winn _ _ 

Date  Installed  17-Mav-QR _ 

Date  Grouted  17-Mav-Qfi _ 

Casing  Material  2"  PVC  _ 

Screen  Materiai~2"  PVC  n  oi  slot 

Casing  Interval  (ft)  3  to  -an  n _ 

Screened  Interval  (ft)  -30.0  to  ±35  n 

Sump  Installed?  No 

Pad  Installed?  Yes 

Well  Depth  (ft)  35.0 

Depth  to  Water  BTOC  (ft) 

Date  Measured _ _ _ 

TOC  Elevation  (ft) 

Water  Level  MSL  (ft)  “ 
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LITHOLOGIC  DESCRIPTION 


0  Fill  with  vegetative  cover. 


SANO,  medium  to  fine  grained,  and  shell, 
very  loose,  light  yellowish  brown  (10YR6/4) 
wet. 


□  S 
o  o 

CJ  CJ 


~  S2 


HELL  DIAGRAM 


SANO,  coarse  to  fine,  and  shell,  very  loose  SDCR 
180  °l've  brown  (2.5Y4/4). 


%***£  /  V  A 

'  V  /■  . 


SAND,  medium  to  fine,  and  shell,  very  loose  SDFN 
450  9ray  (2.5YR5/I). 


7.7, 

6,5 

60 

500 

600 

4,4, 

7,6 

70 

540 

600 

3.3. 

2,3 

80 

0  ' 

>100C 

4,4. 

3.2 

70 

130 

330 

4.4, 

3,4 

70 

0 

400 

|  SANO.  coarse  to  fine,  trace  shell,  loose,  SDVF 
greenish  gray  (5GY5/I). 

SANO,  fine  to  very  fine,  trace  shell,  firm,  SDFN 
greenish  gray  (5GY5/I). 

SANO,  fine  to  very  fine,  little  shell,  firm,  SDFN 
greenish  gray  (5GYS/1). 

SANO,  fine  to  very  fine,  firm,  greenish  gray  SDVF 
(5GY5/1). 

SAND,  fine  to  very  fine,  very  firm,  greenish  SDVF 


.Bentonite, 

Seal 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Installation  Cape  Canaveral  AS  _ 

Site  Facility  1381  —  Ordnance  Support  Facility 
Boring/Well  I.D.  1381-MWTQ9 


Geologist/Engineer  Phil  Potter 
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Project  I.D.  CCAS  RFT  -  J2I3J3 


Page  2  of  2 


Client  45th  Space  Winn 


Date  Installed  17-Mav-Qfi 


LITHOLOGIC  DESCRIPTION 


■5AH0.  fine  to  very  fins,  tract  silt,  tiacc — 
shell,  very  firm,  greenish  gray  (5GY5/1). 

SAND,  very  fine,  some  silt,  little  shell,  trace 
clay,  firm,  greenish  gray  (5GY5/I). 

SAND,  very  fine,  and  silt,  little  clay,  little 
shell,  firm,  greenish  gray  (5GY5/1),  wet. 
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WELL  DIAGRAM 
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2,2, 

3,5 

2,2, 

2.2 
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3.4 
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Boring  terminated  at  36.0L 


40H 


45H 


SOH 


55H 


6<H 


65— 1 


CAPEWELL 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  727576 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sum 

Boring/Well  I.D.  1381-MWSIfi _ 

Geologist/Engineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Annpr 
Sampling  Method  2  1/4"  Split  Snnn 

Date  Started  20-Mav-9fi _ 

Date  Completed  20-Mav-9fi _ 

Driller  EDS _  ■  _ ^ 

Borehole  Diameter  (in)  9.00 _ 

Depth  Drilled  (ft)  13.5  _ 

Ground  Elevation  (ft) _ 

X-Coordinate _ _ 

Y-Coordinate _ 


Client  45th  Space  Wing  _ 

Date  Installed  20-Ms\/-aR _ 

Date  Grouted  20— Mav— flfi _ _ 

Casing  Material  2“  PVC _ 

Screen  Material  2"  PVC  n  oi  slot 
Casing  Interval  (ft)  +2.S  to  -^n 
Screened  Interval  (ft)  -3.0  to  -n.n 

Sump  Installed?  Yes  _ 

Pad  Installed?  Yes 
Well  Depth  (ft)  13.5 

Depth  to  Water  BTOC  (ft) _ 

Date  Measured _ 

TOC  Elevation  (ft) 

Water  Level  MSL  (ft) _ 
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LITHOLOGIC  DESCRIPTION 


0  Fill  material  with  vegetative  cover. 


a  a 

o  o 

o  o 


~  S3 


SOMD  SP 


WELL  DIAGRAM 


SAND,  coarse  to  fine  grained,  and  shell, 
very  loose,  yellowish  brown  (I0YR  6/4), 
wet. 


SAND,  medium  to  very  fine,  little  shell,  firm,  SDFN 
gray  (I0YR5/1),  wet. 


CAPEWELl 


Screened  Interval  —  - H  HH 

Bentonite-- — J 
Seal 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  72757B 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Supr 

Boring/Well  I.D.  1381-MWS17 _ 

Geoloaist/Enaineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Auger 
Sampling  Method  2  1/4"  Split  Soon 

Date  Started  18-Mav-96 _ 

Date  Completed  18-Mav-Q6 _ 

Driller  EDS _ ___ 

Borehole  Diameter  (in)  9.00 _ 

Depth  Drilled  (ft)  15.3 _ 

Ground  Elevation  (ft) _ _ 

X-Co  ordinate _ _ 

Y-Co  ordinate _ 


Page  1  of  1 

Client  45th  Space  Winn  _ _ 

Date  Installed  18-Mav-aa _ 

Date  Grouted  18-Mav-QR _ _ 

Casing  Material  2"  PVC _ _ 

Screen  Materiai"?1'  PVC  n.m  slot 

Casing  Interval  (ft)  3  to  -4.fi  _ 

Screened  Interval  (ft)  -4.8  to  -14.R _ 

Sump  Installed?  Yes _ 

Pad  Installed?  Yes 
Well  Depth  (ft)  15.3 

Depth  to  Water  BTOC  (ft) _ 

Date  Measured _ _ 

TOC  Elevation  (ft) 

Water  Level  MSL  (ft) 


a)  ^  a  ^ 
E  -£ 

l  JJ 


LITHOLOGIC  DESCRIPTION 


Fill  with  vegetative  cover. 


1 1  1  LU 

Q  S 

o  o 

C_3  O 

HZ 


SAND,  medium  to  fine  grained,  little  shell, 
very  loose,  light  yellowish  brown  (10YR6/4), 
wet  at  T  bis. 


SAND,  medium  to  fine,  some  shell,  firm,  gray  SOMD 
(10YR6/1),  wet. 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  72757R 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sur 
Boring/Well  I.D.  1381-MWD17 
Geolociist/Enaineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Auoe 
Sampling  Method  2  1/4"  Split  Son 

Date  Started  18-Mav-96 _ 

Date  Completed  18-Mav-96 _ 

Driller  EDS _ _ 

Borehole  Diameter  (in)  9.00 _ 

Depth  Drilled  (ft)  51.0 _ 

Ground  Elevation  (ft) _ 

X-Co  ordinate _ __ 

Y-Co  ordinate _ 


Client  45th  Snace  Wino 
Date  Installed  18-Mav-Qp 
Date  Grouted  18-Mav-Qfi 
Casing  Material  2"  PVC 
Screen  Material  2“  Pvr  n 
Casing  Interval  (ft)  3  to  ■ 
Screened  Interval  (ft)  -A 

Sump  Installed?  Yes _ 

Pad  Installed?  Yes _ 

Well  Depth  (ft)  51.0 _ 

Depth  to  Water  BTOC  (ft) 

Date  Measured__ _ 

TOC  Elevation  (ft) _ 

Water  Level  MSL  (ft) _ 
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>.01  slot _ 

--45.5 _ 

45.5  to  -505 
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LITHOLOGIC  DESCRIPTION 


Fill  with  vegetative  cover. 


SAND,  medium  to  fine  grained,  trace  shell, 
very  loose,  very  pale  brown  (10YR7/3), 
moist. 


LU  uj 
o  a 
o  o 

CJ  O 


WELL  DIAGRAM 


5,5,  00 

6,5 


4.4,  50 
3.4 

5.5,  80 
6,7 

5.5,  90 
5,6 


SAND,  coarse  to  fine,  some  shell,  loose, 
3  |  gray  (10YR5/J.  wet. 

/  /. 


SAND,  medium  to  fine,  little  shell,  loose, 
12  gray  (I0YR5/). 


m 

iHl 


SAND,  fine  to  very  fine,  trace  shell,  firm,  SDFN 
0  greenish  gray  (5GYS/I). 

SAND,  fine,  little  shell,  firm,  greenish  gray  SDFN 
>tOOC  (5GY5/I).  SW 

SAND,  medium  to  fine,  little  shell,  firm,  gray  SOMD  — 
>100(  10YR6/I).  SP 

SAND,  medium  to  fine,  little  shell,  firm,  gray  SDFN 
>100C  (10YR6/I). 

SAND,  fine  to  very  fine,  trace  shell,  firm,  SDVF 
>100(  greenish  gray  (5GY5/I). 


CAPEWEU. 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Installation  Cape  Canaveral  as 
Site  Facility  1381  -  Ordnanr.P  Rur 

Boring/Well  I.D.  1381-MWD17 _ 

Geologist/Engineer  Phil  Pottpr 


—  it  Facility  _  Project  I.D.  CCAR  rfj  -  7; 
- -  Client  45th  Snace  Wino 

— . -  Date  Installed j8-MaY-96 


Page  2  of  2 
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LITHOLOGIC  DESCRIPTION 


q  a 

o  o 

o  O 


WELL  DIAGRAM 


.  90 


>!00C  greenish  gray  (5GY5/1). 

SAND,  fine  to  very  fine,  some  silt,  firm, 

100  greenish  gray  (5GY5/1). 

SAND,  fine  to  very  fine,  some  silt,  little 
80  claY.  trace  shell,  greenish  gray  (5GY5/I). 

SAND,  medium  to  fine  grained,  and  silt,  and 
>tooc  clay  (stringers  to  t“),  loose  to  firm, 
greenish  gray  (5GY5/I). 

SAND,  medium  to  very  fine,  and  silt,  some 
>iooc  shell,  some  clay,  loose,  dark  greenish  gray 
(5GY4/1).  a  y 

inn  SAND,  fine,  and  shell,  some  clay,  loose, 

,uoc  dark  greenish  gray  (5GY4/1). 

SHELLS,  coarse  to  medium,  some  clay, 

>looc  loose,  dk.  greenish  gray  (5GY4/1) 

SAND,  medium  to  very  fine,  and  shell,  little  SDFN 
>iooc  silt,  little  clay,  loose,  dark  greenish  gray 
(5GY4/I).  2-inch  silty  clay  layer  at  45'. 

SAND,  medium  to  fine,  and  shell,  some  clay,  SDCL 
320  loose,  dark  greenish  gray  (5GY4/I). 

SAND,  medium  to  fine,  and  shell,  some  to  SDFN 
>100C  little  clay,  firm  to  loose,  dark  greenish  qrav 
(5GY4/1),  wet. 

SAND,  medium  to  fine,  and  shell,  some  clay  SDCL/ 

>I00(  firm,  dark  greenish  gray  (5GY4/I),  wet.  ’  CLAY 

CLAY,  very  firm,  dark  greenish  gray 
(5GY4/I),  moist. 

Boring  terminated  at  51.0'. 


CAPEWELL 


Screened  Interval 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  72757R 

Installation  Cape  Canaveral  AS _ 

Site  Facility  1381  -  Ordnance  Rnnnnrt 

Boring/Well  I.D.  1381-MWSIft _ 

Geologist/Engineer  Louis  Ri^tamaniP 

Drilling  Method  Hollow  Stem  Auaer _ 

Sampling  Method  2  1/4"  Folit  Spoon 

Date  Started  17-Mav-flfi _ 

Date  Completed  17-Mav-QB _ 

Driller  EDS _ _ 

Borehole  Diameter  (in)  9.00  _ 

Depth  Drilled  (ft)  13.0 _ • 

Ground  Elevation  (ft)  _ 

X-Coordinate _ 

Y-Co  ordinate _ 


Client  45th  Sdrcp  wing _ _ 

Date  Installed  17-Mav-afi _ 

Date  Grouted  17-Mav-afi _ _ 

Casing  Material  2"  PVC _ _ 

Screen  Material~2"  PVC  0.01  slot 

Casing  Interval  (ft)  3  to  -?.E _ 

Screened  Interval  (ft)  -2.5  to  -i?  e 

Sump  Installed?  Yes _ _ 

Pad  Installed?  Yes 
Well  Depth  (ft)  13.0 
Depth  to  Water  BTOC  (ft) 

Date  Measured _ _ 

TOC  Elevation  (ft) 

Water  Level  MSL  (ft) _ _ 
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LITHOLOGIC  DESCRIPTION 


LU  LU 

O  Q 
o  o 

U  U 
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— 1  < 


WELL  DIAGRAM 


NA  80 


SAND,  coarse  to  medium  grained,  and  shell,  SOMD 
,  very  loose,  brown  (I0YR5/3)  wet. 


NA  30 


SAND,  coarse  to  fine,  and  shell,  very  loose,  SDMD 
gray  (10YR5/),  wet. 


Boring  terminated  at  13.0'. 


?  9%  'V 

.A  * 


CAPEWEU. 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  727576 
Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Sudi 

Boring/Well  I.D.  1381-MWDia _ 

Geoloqist/Enaineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Auger 
Sampling  Method  2  1/4‘‘  Split  Snnn 

Date  Started  19-Mav-96 _ 

Date  Completed  19-Mav-QB _ 

Driller  EDS _ 

Borehole  Diameter  (in)  9.00 _ _ 

Depth  Drilled  (ft)  50.0 _ 

Ground  Elevation  (ft) _ 

X-Coordinate _ 

Y-Coordinate _ 


Client  45th  Space  Winn  _ 

Date  Installed  19-Mav-QPi _ 

Date  Grouted  19-Mnv-gfi _ 

Casing  Material  2"  PVC  _ 

Screen  Material  2"  Pvn  n  oi  slot 
Casing  Interval  (ft)  3  to  -44.fi 
Screened  Interval  (ft)  -44.5  to 

Sump  Installed?  Yes  _ 

Pad  Installed?  Yes _ 

Well  Depth  (ft)  50.0 _ 

Depth  to  Water  BTOC  (ft) _ 

Date  Measured__ _ 

TOC  Elevation  (ft) _ _ 

Water  Level  MSL  (ft) _ 
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LITHOLOGIC  DESCRIPTION 


LU  UJ 
O  Q 
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7,7,  TO 
8, 12 


5,5,  50 

6,5 

5,7,  70 

7,10 


6,6,  90 

5,7 


Fill  with  vegetative  cover. 


SAND,  coarse  to  fine,  some  shell,  loose, 
gray  (10YR6/1),  wet. 


SAND,  coarse  to  medium,  and  shell,  loose, 
1  gray  (10YR6/1). 

/  8  ;s, 

SAND,  medium  to  fine,  little  shell,  firm, 
>tooc  greenish  gray  (5GY5/I). 


SAND,  very  fine,  trace  silt,  trace  shell,  firm,  SDVF 
>looc  greenish  gray  (5GY5/I). 

SAND,  fine  to  v.  fine,  trace  shell,  firm,  SOFN 
>100C  greenish  gray  (5GY5/I). 

SAND,  fine  to  v.  fine,  trace  silt,  firm,  SDFN 

600  greenish  gray  (5GY5/I). 

SAND,  very  fine,  some  silt,  trace  clay,  firm,  SDSL 
>tooc  greenish  gray  (5GY5/I).  SM 

SAND,  fine  to  v.  fine,  trace  silt,  trace  SDVF 
280  shell,  firm,  greenish  gray  (5GY5/1). 


HELL  DIAGRAM 


PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Installation  Cape  Canaveral  AS 
Site  Facility  1381  -  Ordnance  Rnr 
Boring/Well  I.D.  1381-MWOia 
Geolodist/Enqineer  Phil  Potter 

n 


)ort  Facility  Project  I.D.  CCAS  rft  -  7- 
_ _  Client  45th 


Date  Installed  19-Mav-9fi 
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LITHOLOGIC  DESCRIPTION 
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WELL  DIAGRAM 


200 

shell,  firm,  greenish  gray  (5GY5/1). 

SAND,  v.  fine,  and  silt,  little  clay,  firm, 

SDSL 

>100C 

greenish  gray  (5GY5/1). 

SAND,  medium  to  fine,  some  silt,  some  clay, 

SDCL 

>100C 

little  shell,  firm,  greenish  gray  (5GY5/1). 
2-inch  CLAY  layer  at  35.5'. 

SHELLS,  some  silt,  little  clay,  loose,  dark 

SDCR 

>tooc 

greenish  gray  (5GY4/1). 

SAND,  v.  fine,  little  silt,  and  shell,  little 

SDVF 

>100( 

clay,  loose,  dark  greenish  gray  (5GY4/1). 

SAND,  medium  to  very  fine,  and  shell,  little 

SDFN 

520 

silt,  little  clay,  loose,  dark  greenish  gray 
(5GY4/1). 

SAND,  medium  to  fine,  and  shell,  and  clay, 

SDFN 

760 

loose  to  firm,  dark  greenish  gray 
(5GY4/1).  Moot  clay  layer  at  42.5*  to 

43.5*. 

SDFN 

230 

SAND,  fine,  and  shell,  little  silt,  little  clay, 
loose  to  firm,  dark  greenish  gray 

SDMD 

230 

(5GY4/1).  2-inch  clay  stringer  at  45*. 

SAND,  coarse  to  fine,  some  shell,  little  silt. 

>100( 

little  clay,  loose,  dark  greenish  gray 
(5GY4/1). 

SDMD/ 

CLAY 

SAND,  coarse  to  fine,  little  silt,  little  clay, 
loose  to  firm,  dark  greenish  gray  (5GY4/1), 
wet. 

CLAY,  very  firm,  dark  greenish  gray 
(5GY4/I),  moist. 

Boring  terminated  at  50.0*. 

Boring  terminated  at  50\ 


CAPEWELL 


PARSONS  ENGINEERING  SCIENCE 


Project  I.D.  CCAS  RFI  -  727576 

Page  1  of  1 

Installation  CaDe  Canaveral  AS 

Site  Facilitv  1381  —  Orrln;=mr'f=‘  Qnnnnr+ 

oiitjni  ^_otn  SDace  Wina 

Borina/Well  I.D.  1381-PZOl 

Date  Installed  O4-Jun-Q0 

Date  Grouted  04-Jun-9R 

Casing  Material  2”  PVC 

Screen  Material  2"  PVC  n  m  slot 

Casing  Interval  (ft)  +2.5  to  -?  6 

Screened  Interval  (ft)  -2.5  to  -12.5 

Sump  Installed?  Yes  "" 

Pad  Installed?  Yes 

Well  Depth  (ft)  13.0 

Depth  to  Water  BTOC  (ft) 

Date  Measured 

Geologist/Engineer  Phil  Potter 

Drilling  Method  Hollow  Stem  Auaer 

Sampling  Method  2.1/4"  Solit  Sooon 

Date  Started  04-Jun-96 

Date  Completed  04-Jun-96 

Driller  EDS 

Borehole  Diameter  (in)  9.00 

Depth  Drilled  (ft)  13.0 

Ground  Elevation  (ft) 

X-Coordinate 

TOC  Elevation  (ft) 

Water  Level  MSL  (ft) 

1  1 - 1 - - 1 - - - - - - - - - 

Y-Coordinate 
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LITHOLOGIC  DESCRIPTION 
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WELL  DIAGRAM 
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Fill  materia!  with  vegetative  cover. 


SAND,  medium  to  fine  grained,  trace  silt, 
very  loose,  pinkish  gray  (7.5YR7/1),  moist. 
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SAND,  medium  to  fine,  and  shell,  very 
loose. 


SDMD 


Boring  terminated  at  13.0  ft. 
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PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  727576 
Installation  Cape  Canaveral  AS 


Boring/Well  I.D.  1381-PZQ2 _ 

Geoloaist/Enaineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Auoer 
Sampling  Method  2  1/4"  Split  Sdoo 
Date  Started  04-Jun-96 


Date  Completed  04-Jun-96 _ 

Driller  EDS _ 


Borehole  Diameter  (in)  9.00 _ 

Depth  Drilled  (ft)  13.0 _ 

Ground  Elevation  (ft) _ 

X-Co  ordinate _ 

Y-Co  ordinate _ 
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Page  1  of  1 

Client  45th  Space  Winn _ 

Date  Installed  04-Jnn-afi _ 

Date  Grouted  04-Jun-96 


Casing  Material  2“  PVC _ 

Screen  Material  2"  PVC  0.01  slot _ 

Casing  Interval  (ft)  +2.5  to  -P.s _ 

Screened  Interval  (ft)  -2.5  to  -12.5 _ 

Sump  Installed?  Yes _ 

Pad  Installed?  Yes _ 

Well  Depth  (ft)  13.0  _ 

Depth  to  Water  BTOC  (ft) _ 

Date  Measured _ 

TOC  Elevation  (ft) _ 

Water  Level  MSL  (ft) _ 
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LITHOLOGIC  DESCRIPTION 
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WELL  OIAGRAM 


Fill  material  with  vegetative  cover. 


SAND,  medium  to  fine  grained,  little  shell, 
very  loose,  pale  yellow  (2.57/3),  wet. 


m 
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SAND,  coarse,  and  shell,  trace  silt,  very 
loose,  gray  (N5/),  wet. 


Boring  terminated  at  13.0  ft. 
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PARSONS  ENGINEERING  SCIENCE 
SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Project  I.D.  CCAS  RFI  -  72757B 
Installation  Cape  Canaveral  AS 
Site  Facili 


Boring/Well  I.D.  1381-PZQ3 _ 

Geolooist/Enaineer  Phil  Potter 
Drilling  Method  Hollow  Stem  Auaer 
Sampling  Method  2  1/4"  Split  Soon 
Date  Started  04-Jun-96 


Date  Completed  04-Jun-96 _ 

Driller  EDS 


Borehole  Diameter  (in)  9.00 _ 

Depth  Drilled  (ft)  13.0 _ 

Ground  Elevation  (ft) _ 

X-Co  ordinate _ __ 

Y-Co  ordinate _ 


Page  I  of  1 

Client  45th  Space  Wino _ 

Date  Installed  04-Jnn-Qfi _ _ 

Date  Grouted  04-Jun-96 


Casing  Material  2"  PVC _ 

Screen  Materiai~2"  PVC  n.Ol  slot 

Casing  Interval  (ft)  +2.5  to  — ?  5 _ 

Screened  Interval  (ft)  -2.5  to  -ip.k _ 

Sump  Installed?  Yes _ 

Pad  Installed?  Yes 
Well  Depth  (ft)  13.0 
Depth  to  Water  BTOC  (ft) 

Date  Measured _ 

TOC  Elevation  (ft) _ 

Water  Level  MSL  (ft) 
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LITHOLOGIC  DESCRIPTION 


Fill  material  with  vegetative  cover. 


SAND,  coarse  to  medium  grained,  very 
loose,  pinkish  white  (7YR8/2),  wet. 
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SAND,  medium  to  fine  grained,  and  shell, 
very  loose,  gray  (N5/),  wet. 


APPENDIX  B 


ANALYTICAL  METHODS,  DATA  USE,  AND  PACKAGING 
REQUIREMENTS  FOR  SOIL  AND  GROUNDWATER  SAMPLES 


APPENDIX  B 
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Recommended  Sample  Volume,  Field  or 

Frequency  of  Sample  Container,  Fixed-Base 
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APPENDIX  B  (continued) 
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APPENDIX  B  (continued) 


Recommended  Sample  Volume,  Field  or 

Frequency  of  Sample  Container,  Fixed-Base 
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anthropogenic  carbon 


NOTES: 

Analyses  other  than  those  listed  in  this  table  may  be  required  for  regulatory  compliance. 
“Hach”  refers  to  the  Hach  Company  cataloe.  1990. 
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APPENDIX  C 


INSTALLATION  DIAGRAMS  OF  PILOT  AIR  SPARGING  SYSTEM 


CC PAP  1  'Iftl 

AIR  SPARGING  PILOT  TEST  LOCATION 
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PILOT  TEST  LAYDUT 

CCAS  FACILITY  1381 


FIGURE  4-1 


Air  Sparging  Work  Plan 
Section  4 
Revision:  0 
Date:  March  4,  1996 
Page  8 


idge  of  Surface  Seal 

I - Estimated  Radius  of  Sparging  Infuence 
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CCAS  FAC  1381 

AIR  SPARGING  PILOT  TEST  LOCATION 
SHALLOW  GROUNDWATER  RESULTS 


Figure  1.3 
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_ _ _ FIGURE  4-1 

PILDT,  JEST  LAY  PUT,  ZrtlT*  Uork 
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dge  of  Surface  Seal 

I  Estinated  Radius  of  Sparging  Infuence 
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